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Stringency 


HERE was one of those towns that 

travelers remarked upon as they 
passed through and the citizens of which 
regarded with a fond consciousness of 
its superiority. 

The houses and gardens were clean 
and well kept, the lawns and shrubbery 
trimmed and cared for. The common 
with its big elms, white fences, band- 
stand and benches, the business center 
with its attractive store fronts and well- 
swept street and sidewalks conveyed 
by their order and cleanliness a pleasing 
sense of interested upkeep and pros- 
perity. 

But there came over the town a sense 
of impending stringency and penurious- 
ness. The local financial solon had 
said that there were clouds in the offing 
and it behooved one to sit tight. 


People did not do the usual spring 
refurbishing and the carpenter and 
painter had to let men go. Cars and 
implements, clothes and furnishings 
would go for a time longer. The num- 
ber of jobless increased. The business 
of the local merchants and tradesmen 
fell off. To Let signs appeared upon a 
number of the erstwhile busy stores. 


Even the Town had to retrench on 
fixing-up expenses to take care of its 
dependents, and every dollar that it did 
not spend for maintaining its high grade 
of municipal housekeeping was likely 
to have to be spent to feed somebody 
who might otherwise have earned it. 


The aspect of the Town became 
slack and slovenly, down at the heel. 
Property deteriorated, values decreased 
and a pall of gloom and discouragement 
hung over it all. 


But sometime there will come a real- 
ization that this is the same old Town 
of which they were once so proud, in 
the same picturesque setting, cheered 
by the same bright sun, with the same 
resources, associations and possibilities. 
And there will come resignation to 
losses sustained, confidence in the future 
honest effort to pay up, pride in obliga- 
tions met, ambition to restore the old 
prosperity and proud appearance, re- 
laxation of the 
purse strings and a iP 
gradual restoration Ga - /avJ 


of the old order. 

















EDITORIALS 





Defending 


Engineering 


N A recent news release the Engineering 
Foundation rises in defense of engineering. 


It appears that, after all, engineering is a good thing, 
and that we are better off with machinery than without 
it. In short, it is pleasanter to work for eight hours and 
enjoy good food, comfortable housing, entertainment 
and education than to sweat twelve hours daily over a 
hoe or axe for black bread and water. 

For engineers this requires no argument. They feel 
sure that those who rant loudest against the machine 
age would be the first to call quits if suddenly reduced 
to the scale of living they could attain with spade, axe 
and spinning wheel. 

However, nothing of the sort is likely to happen to 
test the soundness of these complaints. Lacking such a 
demonstration, it is perhaps well now and then to list 
for these critics the achievements of engineering in the 
service of human happiness. This the Engineering 
Foundation does at length. Fittingly, it mentions water 
supply, sanitary disposal of sewage and refuse, electric 
light and power. Improved communication facilities, the 
airplane, the camera and the press are likewise held up 
as tremendous contributions to the ease and joy of living. 

Almost every bad feature of modern civilization is 
blamed by some on the machine, and yet for not one is 
the machine fundamentally to blame. The movies can 
furnish good pictures or poor. If patrons prefer the 
poor, it is not the fault of the moving-picture camera or 
of projector, but a defect in human taste. The printing 
press can produce good books and bad with equal facility. 
If the bad are preferred, the remedy is not to destroy 
the printing press, but to improve taste by education. 

Many agree that most of the “crimes” of the ma- 
chine are non-existent, but at the same time blame the 
machine for the great curse of unemployment. 

In one sense machines do produce unemployment ; that 
is, they reduce the number of man-hours required to 
produce the material needs of the world. They do not, 
however, reduce the quantity of food, clothing, etc., avail- 
able to meet men’s needs. If the business system shuts 
off some men from these goods, by refusing them em- 
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ployment, the fault is not with the machine, but, obvi- 
ously, with the system. 

Except as a temporary relief measure, it is childish to 
attempt to create employment by eliminating machines 
and engaging in the general promotion of inefficiency. 


Oxidation of 
Lubricating Oil 


PRINCIPAL cause of oil deterioration 

is its oxidation and the consequent forma- 
tion of weak acids and sludge. In turbine lubrication 
the sludge collects in the piping and coolers, preventing 
proper circulation and decreasing the value of the oil as 
a lubricant. In transformer service the sludge hinders 
circulation of the oil and causes hot spots by preventing 
effective cooling. 

Electrical engineers have recognized the troubles caused 
by oxidation and have designed transformer oil circula- 
tion systems so that a minimum amount of oil comes in 
contact with the oxygen of the air. This has been accom- 
plished by providing breather tanks. In some cases the 
vent to the tank is provided with equipment for remov- 
ing the oxygen in the entering air, thus blanketing the 
oil with nitrogen and still further decreasing the oppor- 
tunity for oxidation. 

Such precautions are not apparent in turbine lubrica- 
tion systems. Unsealed oil reservoirs in the turbine base 
and partly filled oil-return lines present every opportu- 
nity for oil and air to mix. As the oil is both agitated 
and hot, oxidation occurs, with the resultant formation 
of sludge, which if not removed, soon clogs up the 
lubricating system, impairs the lubricating qualities of 
the oil and eventually forces the unit to be shut down. 

The troubles from oil oxidation have been largely 
overcome by filters and centrifugal separators, which re- 
move not only the products of oxidation, but also water 
and other foreign material. Although turbine lubrication 
no longer presents such a serious problem, it may well 
be that additional service could be secured from a given 
lubricant if an effort were made to limit the opportunity 
for oxidation, since this would decrease, at is source, 
the cause of most lubricating troubles. 
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Know the 
Oil Engine Better 


NE of the speakers at the recent Oil and 

Gas Power meeting in Madison expressed 
the opinion that consulting engineers, in general, are not 
as well informed as they should be concerning diesel 
engines. Although possessing a general knowledge of 
this type of prime mover, they are less familiar with the 
designs, performance, installation, application and limita- 
tions of diesels than they are with steam equipment. 

This may be due in part to having received their train- 
ing and experience in steam plants, and in part to the 
opinion which prevailed until recently that the field of 
the diesel was very limited. Lack of constructive policy 
by the diesel manufacturers as a group may also have 
contributed. 

The result has been that, with few exceptions, con- 
sulting engineers have not been in a position to prepare 
their own specifications for diesel installations without 
the assistance of the salesman, and this assistance is 
likely to incur limitations. 

Statistical data as to performance are now available, 
and with developments in automatic control and waste- 
heat recovery new fields of application are opening. 

The time has arrived for the consulting engineer to 
know the oil engine better. 


W ater-Power Statistics 
May Be Misleading 


N THE time-worn saying “familiarity 

breeds contempt” may be found the answer 
as to why statistics are sometimes compiled with appar- 
ently little thought of how they may be interpreted. A 
recent report on the world’s water powers listed the 
resources of the various countries under the headings 
“Developed Horsepower” and “Potential Horsepower.” 
The terms “developed” and “potential” are generally 
accepted as meaning “utilized” and “total available,” 
respectively. Considering the report in this light, the 
impossible situation is found wherein some countries are 
making more water power than they have. 

Available water power varies widely in different local- 
ities, and unless the basis on which it is estimated is 
given, the figures are likely to mislead. Rated on a mini- 
mum six months’ flow the available horsepower will be 
about fifty per cent greater than when calculated on a 
minimum flow for ninety per cent of the time. It is 
therefore evident that if the term potential water power 
is used it should be qualified. : 

Using “developed horsepower” where “installed horse- 
power” of waterwheels is intended is another source of 
confusion in water-power statistics. The horsepower 
capacity installed, relative to available stream flow and 
head, will vary depending upon the river’s characteristics, 
storage provided and load to be served. As a general 
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proposition, the installed horsepower is about forty per 
cent greater than that available for a minimum six 
months’ stream flow. On this basis, to develop all the 
water power in the United States would require installing 
about eighty million horsepower of waterwheels, or more 
than double the power available ninety per cent of the 
time. 

This wide variation in stream-flow ratings and between 
installed capacity and available horsepower makes it 
necessary that care be taken in presenting their values. 
If statistics are to be of value they must be presented 
so that they can be used correctly. A little more care in 
compiling some of the water-power records would 
greatly increase their usefulness and prevent some wrong 
conclusions which have been drawn from them. 


More Data Desired on 


Air Heater Performance 


S AIR PREHEATERS are comparatively 
recent additions to stationary power plant 
equipment, data covering their performance are not 
widely disseminated. Therefore a recent paper by W. H. 
Howden before the British Institution of Naval Archi- 


tects on “Some Modern Examples of Air Heaters” is 
of more than passing interest. While the author’s data 


refer specifically to marine practice, wherein the size of 
boilers and the rates of driving are below current prac- 
tice on land, the results are instructive. 

Mr. Howden reports on nine heaters, including some 
of the tubular, plate and regenerative types. He found 
that the rate of heat transmission per square foot per 
degree Fahrenheit temperature difference varied from 
one to two and one-half B.t.u. per hour. The percentage 
of the total heat in the fuel recovered varied from four 
to ten per cent, the higher values being obtained on 
modern high-pressure boilers where the flue gas tem- 
peratures were high. Another interesting result was the 
heat requirement of the fan expressed as per cent of 
the heat value of the fuel burned. This was about one- 
quarter of one per cent for the forced-draft fan. 

It is hoped that others will follow Mr. Howden in 
presenting the results of tests on air preheaters so that 
there may be an abundance of performance data avail- 
able for the guidance of designing and operating 
engineers. 


Vv 


POWER Stands for. . 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 

. Cheaper Power Through Modern Equipment 
. Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 
. Prevention of Smoke, Within Reason 
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The turbine unit is 
of the bleeder, con- 
densing type 








SINGLE-UNIT PLANT SHOWS 


HE Montana-Dakota Power Company operates a 

power property extending from Miles City, in the 

southeastern portion of Montana, to Mohall in 
the north central part of North Dakota. This property 
is served by a 33,000-volt main transmission line ex- 
tending from Miles City to Kincaid, with branches ex- 
tending both east and west. Power is supplied by four 
central stations, 75 to 100 miles apart, at Miles City, Glen- 
dive, Williston and Kincaid. Each station is equipped 
with one 2,000-kw., 2,300-volt turbine-generator. In the 
winter months the maximum peak on the system reaches 
approximately 6,500 kilowatts. 

All four stations, which were designed by the writer, 
are similar in that they are equipped with but one main 
generating unit, with the exception of the plant at Glen- 
dive. When acquired by the company the latter property 
contained two 500-kw. condensing turbine units that re- 
ceived steam from three 2,500-sq.ft. Stirling-type boilers 
equipped with shaking grates for 
firing the North Dakota lignite. Later 
when natural gas was made available 


which the power demand is comparatively light. It 
has been built up within the last five years by the acqui- 
sition of a large number of small, inefficient plants, most 
of which have been discarded. The success of the under- 
taking is due largely to the energy and foresight of 
R. M. Heskett, vice-president and operating head of the 
property. 

The Miles City station, the first completely new plant 
to be installed, has been in continuous operation since 
Feb. 1, 1928. The considerations underlying the design 
were as follows: Natural gas at 20c. per 1,000 cu.ft. 
was available for fuel from the gas transmission lines of 
the Montana-Dakota Power Company. The company 
had purchased the municipal plant at Miles City because 
it was desirable to use it for emergency until the trans- 
mission lines between Miles City and Glendive could 
be completed. Absence of a reliable stream for con- 
densing made necessary either a cooling tower or a spra} 
pond, and the dependence upon wells 
for the water supply. As the plant 
was a long way from the manufac- 


one 7,500-sq.ft. cross-drum boiler was 
added to burn this fuel and the older 
boilers were also equipped with gas 
burners. Prior to the installation of 
the new boiler, however, the present 
management had added a 2,000-kw. 
turbine-generator. “a 

Emergency requirements are met 
through the proximity of the different 
stations and the total plant capacity 
of 8,000 kw. as compared with the 
winter peak of 6,500 kilowatts. For 
example, if the Miles City station is 
out of service power can be supplied 
from Glendive and the additional 
load thrown on to the Glendive plant 
can be shared by Williston and Kin- 
caid, as all four stations are tied in 
on the main transmission line. The 
system is unique in that it covers a 
large sparsely settled territory in 
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Simple one-boiler one-turbine 
2,000-kw. plant burning nat- 
ural gas shows efficiency of 


81 per cent without econo- 


mizer or air heater. Opera- 


tion up to 250 per cent rating 
obtained with natural draft. 
These highly satisfactory results 
attributed to a furnace de- 
signed for large volume, long 
flame travel, preheat of com- 
bustion air in walls and floor, 
and use of high-pressure 


burners 


turers of equipment, the fuel com- 
paratively cheap and_ skilled help 
scarce, it was desirable that the layout 
be as simple as possible and as econ- 
omical in the use of fuel as such a 
system would permit. Fortunately, 
this layout, from a dollar and cents 
standpoint, has worked out most 
economically. The plant was to han- 
dle the city peak of about 1,200 kw. 
with sufficient additional capacity to 
supply at least half the Glendive peak 
in the event of the shutdown of the 
turbine unit there. In addition the 
plant was required to supply a peak 
low-pressure steam demand for city 
heating of about 20,000 Ib. of steam 
per hour under a pressure of 5 Ib. 
Equipment in the plant consists of 
one 2,000-kw. 3-phase, 60-cycle, 
2,300-volt turbine-generator operat- 
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HIGH 
~ EFFICIENCY 


By C. M. GARLAND 


Consulting Engineer 
C hicago 


ing under steam conditions of 250 Ib. pressure and 125 
deg. superheat. Steam is supplied from a 7,630-sq.ft. 
cross-drum boiler, designed to operate up to 250 deg. 
rating, which is provided with a hollow-wall setting 
through which the air for combustion is drawn. The 
air enters at the center of the rear wall, and passes 
in each direction through the side walls and underneath 
the floor of the furnace to a plenum chamber formed in 
the front end of the boiler setting. From there the 
burners take the air for combustion. Of the high-pres- 
sure type, they take gas at from 2 to 10 lb. pressure. 
Draft is produced by a reinforced concrete chimney 210 
ft. high. 

According to the records of the operators, in every- 
day performance this equipment shows a combined eff- 
ciency in the use of gas of 81 per cent without pre- 
heaters or economizers. 

As applied to this boiler, the fuel-burning system 
was first worked out in the Glendive plant about four 
years ago. The installation is of interest because at the 
the time of the design it was probably one of the most 
efficient and most successful boiler installations of its 
type. Its success has been insured, first, through the 
long gas travel from the burners to the tubes, and, second, 
by the comparatively large furnace volume. 

Within the past four years the writer has known of 
a number of failures in the use of natural gas under 
large boilers using the same equipment. An analysis in 
each case showed that the trouble was with the furnace 
and not in the burners, as the owners and the engineers 
who made the installation believed. In one instance the 
hoiler installation, designed for operation at 300 per cent 
rating, would develop only one-half the anticipated ca- 
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burn- 
boiler 


Natural gas 


tk oom ers on the 


front 


pacity. During the short travel the 
gases entered the tubes before com- 
bustion was complete and the flame 
was extinguished. 

In the Miles City plant the natural 
gas supplied to the furnace is con- 
trolled by a damper regulator. The 
steam pressure is maintained practi- 
cally constant twenty-four hours a 
day. <A recorder shows the COg in 
the flue gas varies between 9 and 10 
per cent, as compared to 11 per cent, 
the theoretical percentage of COzs 
obtainable with this gas. Flue gas temperatures ranging 
from 420 deg. at light loads to about 500 deg. F. at 250 
per cent rating, justify the design of the boiler installa- 
tion. Another point in the design definitely proved is 
the ability to operate the boiler up to 250 per cent rating 
on natural draft. 

The plant is equipped with duplex, plunger-type, pot- 
valve feed pumps, steam-driven, which exhaust into the 
feed-water heater. The turbine, of the automatic bleeder 
tvpe, is adapted to discharge steam to the heating steam, 
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‘ 4 


% 
a 








Miles City 


2,000-kw. steam plant and spray pond 


and the feed-water heater, in turn is, connected to the 
heating system, so that any surplus steam from the 
auxiliaries will pass on to the heating system. 

Water is scarce, so a spray pond is used for cooling 
the condensing water. This water contains approxi- 
mately 110 gr. of sodium carbonate in solution, in itself 
an excellent boiler compound. Sodium carbonate being 
exceedingly soluble in water, there are no deposits in the 
boiler, although when the concentration reaches a point 
of about 1,200 gr. foaming begins. In the past the 
concentration has been kept in the neighborhood of 600 
gr. in the boiler by blowing down. Arrangements are 
being made for the installation of a continuous blow- 
down system, because after three years’ operation it has 
been found that such an installation is warranted. 
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Six 5,000-ampere, 460- to 560- 

volt mercury-arc rectifiers in- 

stalled in the Canadian elec- 
trolytic zine plant 


By W. E. GUTZWILLER 


Rectifier Engineer 
American Brown Boveri Co., Inc. 








MERCURY-ARC RECTIFIERS 
Applied to Industrial Loads 


Mercury-arc rectifiers have been used ex- 
tensively to supply railway service and are 
now being applied on industrial and building 


direct-current power loads. A\n analysis is 


given of mercury-arc rectifiers’ performance 
compared with that of synchronous converters 
and motor-generator sets 


limited to supplying high-voltage direct current, 

even though the majority of rectifiers installed in 
this country are operated at 600 volts and higher for 
electric railway power supply. Their high efficiency 
at high voltages and ability to carry high momentary 
overloads are responsible for their general adoption for 
railway service. There are, however, many industrial 
applications at 500 and 250 volts direct current where 
mercury-arc rectifiers are economical. 

For certain electro-chemical processes in this country 
mercury-arc rectifiers have been installed for voltages up 
to 9,600. One installation consists of a 2,200-kw. recti- 
fier to supply direct current from 3,500 to 9,600 volts. 
In Europe 200- and 500-kw. rectifiers for 13,000 and 
15,000 volts direct current have been installed in radio 
broadcasting stations. 

In Europe, where mercury-arc rectifiers have been 
used for over fifteen years, besides being applied exten- 
sively in railway work, they are used on direct-current 
loads of large municipal light and power systems and 
for industrial plants. The Brown Boveri Company, Ltd., 


. PPLICATIONS of mercury-arc rectifiers are not 
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of Switzerland, has a total of over 1,200,000 kw. of 
rectifiers installed of which approximately 400,000 kw. is 
used on municipal direct-current systems and for indus- 
trial service. 

Converting alternating into direct current for indus- 
trial purposes is generally done by motor generators and 
synchronous converters. Motor generators, due to their 
ease of voltage adjustment, are particularly suited to 
applications requiring a wide range of voltage control. 
They will operate more satisfactorily than synchronous 
converters under abnormal alternating-current line con- 
ditions. They are also better suited than converters to 
supply widely fluctuating loads and will withstand the 
direct-current short circuits often encountered in indus- 
trial railways, crane and hoisting service. A particular 
advantage of synchronous-motor direct-current generator 
sets is their power-factor correction feature. On the 
other hand, synchronous converters have a higher effi- 
ciency than motor-generators. 

Mercury-are rectifiers have a practically constant 
voltage drop for all loads and direct-current voltages. 
The arc drop for various types of rectifiers varies be- 
tween 19 and 30 volts, the lower value being for small 
units and the higher for larger ones. Since the losses 
in rectifiers are proportional to the arc drop, it follows 
that smaller units are more efficient than the larger ones. 
This is the reverse of that for rotating-type converters, 
where the efficiency increases with increasing unit capac- 
ity. Since the rectifier’s losses for a given type vary 
proportionally with the direct-current output, the effi- 
ciency is practically constant for all loads. The arc drop 
being independent of the rated direct-current voltage, 
rectifier efficiency will be higher the greater the direct- 
current voltage. 

Figs. 1 and 2 show the efficiency curves of a 500-kw. 
synchronous-motor direct-current generator set, a syn- 
chronous converter and a mercury-are rectifier as a 
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function of the load for both 250 and 500 volts direct cur- 
rent. To compare the three types of converters on the 
same basis these efficiencies were plotted without includ- 
ing the transformer losses, which are about the same for 
all three units. This holds true for above 6,600 volts 
alternating current. For lower voltages the motor- 
generator usually does not require a step-down trans- 
former. 

In industrial plants 250-volt direct current is gen- 
erally used, while in electrolytic plants, steel and paper 
mills, and the larger industrial railroads 500 volts is 
frequently used. Fig. 2 indicates that at 500 volts the 
full-load efficiency of a synchronous converter and rec- 
tifier is about the same. At part loads the rectifier is 
more efficient. For higher voltages the efficiency rapidly 
increases in favor of the rectifier. For 250 volts, Fig. 1, 
the synchronous converter is more efficient than the 
rectifier above 50 per cent load. At lighter loads the 
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Fig. 2—Efficiency curves of 500-kw., 500-volt alter- 
nating-current to direct-current converting 
equipment without transformers 


rectifier has an advantage. There is not very much dif- 
ference, however, and it can generally be said that 250- 
volt synchronous converters and mercury-arc rectifiers 
up to approximately 3,000 amp. are about equal in effi- 
ciency. The motor-generator is less efficient for all 
loads. 

Except for electrolytic plants, industrial loads are gen- 
erally fluctuating. Converting units in 250-volt industrial 
service are usually rated between 100 and 1,000 kw. and 
consist of motor-generator sets. Up to about 750-kw. 
capacity the over-all efficiency of the 250-volt rectifier, 
including its transformer and auxiliaries, is about the 
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same as for the synchronous motor-generator set without 
transformer. At part loads the mercury-arc rectifier is 
from 5 to 20 per cent more efficient. Fig. 3 gives com- 
parative over-all efficiency, including transformer and 
auxiliary losses, of a 300-kw., 250-volt rectifier, and of a 
similarly rated induction and a synchronous motor- 
generator set without transformers. A primary supply 
of 2,300 volts, 3 phases, 60 cycles has been assumed. 
Based on these efficiency curves, the yearly power sav- 
ings at different load factors derived from the rectifier 
in comparison with the synchronous motor-generator are 
given in the table. 

The savings are calculated for a 300-day year, with a 
10-hr. daily service, and also for a 365-day year, with 
24-hr. service. The power is figured at the rate of 1 cent 
per kilowatt-hour. It will be noted, for instance, that 
with a 30 per cent load factor the yearly power savings 
based on a 10-hr. day, 300-day year, after deducting 
cooling-water costs amount to $909. This saving 
capitalized at 12 per cent represents $7,500. Similarly 
for a 24-hr., 365-day service the yearly power savings 
amount to $2,650, corresponding to $22,000 when capi- 
talized at 12 per cent. The savings will still be higher 
in case of a primary supply voltage above 6,600 volts 
where the motor-generator requires a step-down trans- 
former. The figures show that with the 250-volt 
mercury-arc rectifier for medium and smaller sizes and 
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Fig. 3—Over-all efficiency curves for a 300-kw., 
250-volt rectifier, a synchronous and 
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in installations having 50 per cent load factor or less a 
substantial power saving can be obtained. 

A mercury-arc rectifier’s power factor at full load 
varies between’ 93 and 96 per cent, and depends on the 
type of connections of the rectifier transformer. (The 
values for power factor were inadvertently given as 91 
and 94 per cent in a previous article, page 950, June 16 
number, instead of 93 and 96 per cent.) The power 
factor is fairly constant betwen full load and about one- 
quarter load. It drops rapidly below one-quarter load 
and reaches about 80 per cent at one-tenth load. Since 
the power factor is not subject to adjustment, the recti- 
fier cannot be considered for installations where power- 
factor correction is required. In this respect the 
mercury-arc rectifier is similar to the synchronous con- 
verter. Due to its flat power-factor characteristic, a 
power factor near unity will be obtained with rectifiers 
in spite of fluctuating loads and low load factor. Al- 
though rectifiers cannot furnish leading current, they 
have a corrective influence in industrial plants with a 
relatively low power factor. Since synchronous motors 
are being used for medium and large industrial drives, 
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many plants have sufficient synchronous capacity installed 
to take care of power-factor correction. Hence, from 
the viewpoint of power-factor correction the addition 
of rectifiers to such plants will seldom be objectionable. 

Due to the absence of synchronizing forces, commu- 
tators and brushes, rectifiers are capable of carrying very 
high momentary overloads. Repeated direct-current 


short circuits, if cleared by ordinary breakers, will not 
harm mercury-arc rectifiers. 

Mercury-arc rectifiers have a drooping voltage charac- 
teristic, with 5 to 6 per cent regulation from no load to 
full load, according to type of transformer connection. 
For most applications this shunt characteristic is desira- 











tered as long as the sets to be paralleled have substan- 
tially the same voltage regulation. Since the frequency of 
the alternating-current supply does not affect a rectifier’s 
operation, there is also no difficulty in paralleling recti- 
fier sets fed from networks having different frequencies. 

Starting and stopping rectifiers are simple operations, 
and compare with switching in and out a transformer 
bank. Starting consists of energizing the ignition and 
excitation circuit, closing the alternating- and direct- 
current breakers and starting the cooling water. By an 
electrically operated valve the cooling water can be 
automatically turned on by an auxiliary contact on the 
rectifier’s alternating-current breaker. The ignition- 
excitation apparatus may be energized automatically in 
a similar way. A rectifier’s starting operation, then, 
consists merely of closing the circuit breakers. 

Rectifiers are generally protected against overloads, 
excess cylinder temperatures and water and vacuum 
failures. Because of the few protecting features required 
and their simple starting, rectifiers are especially suited 
to automatic control. 

For small additional cost a manually operated rectifier 
can be made semi-automatic by providing automatic 
control of the vacuum-pump set and by adding a tem- 
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ble. It assures inherently stable parallel operation of two 
or more units in the same station and proper division 
between substations. The drooping characteristic is of 
particular value in stations carrying a fluctuating load 
and also for parallel operation of automatic substations. 
The latter requires special regulating equipment for sat- 
isfactory parallel operation in case of flat or overcom- 
pounded voltage characteristic. 

There is a fixed ratio between the alternating- and the 
direct-current voltage of a rectifier. To vary the direct- 
current voltage it is necessary to change the impressed 
alternating-current voltage. 

Changing taps on the primary winding of the trans- 
formers is the most practical way of adjusting the direct- 
current voltage of rectifiers. In the majority of installa- 
tions no-load ratio adjusters are provided on rectifier 
transformers. They serve for compensating seasonal 
changes in supply voltage and to adjust the full-load 
voltage of the rectifiers to normal value. Where voltage 
adjustment under load is required, load tap-changing 
equipment will have to be provided on rectifier trans- 
formers. This refinement, however, increases the first 
cost of the rectifier equipment. 

No difficulty in paralleling mercury-are rectifiers with 
synchronous converters or motor-generators is encoun- 
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matic reclosing of the circuit breakers is provided the 
rectifier will operate automatically after it is started by 
remote push-button control. If tripped due to overload 
the breakers will reclose a number of times at predeter- 
mined intervals. After the last unsuccessful reclosure 
the rectifier will lock out and an alarm will be sounded. 
Full automatic starting and stopping of the plant may be 
obtained by the addition of a time switch or load- 
responsive control apparatus. 

Floor-space requirements of a 250-volt rectifier with 
transformer are about the same as for a synchronous 
converter with transformer of equal rating. Up to 6,600 
volts the motor-generator does not usually require a 
step-down transformer, and the floor space required is 
only 75 to 85 per cent of that for a synchronous con- 
verter or a rectifier. When a transformer is used with 
motor-generators they need from 30 to 40 per cent more 
floor space than rotary converters and rectifiers of the 
same rating. 

The over-all weight of synchronous converters and 
rectifiers at 250 volts is greater than for motor-generators 
except when transformers are used with the latter. At 
500 volts and higher the rectifier weighs considerably less 
than either the synchronous converter or motor- 
generator, and requires less floor space. 
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ESTIMATED ANNUAL POWER SAVING OF 300-KW. 250-VOLT 
MERCURY-ARC RECTIFIER COMPARED WITH A SYNCHRONOUS- 
MOTOR-GENERATOR SET 


Lae tactor, Sl CONE. .- 5. kes see sla eee oi 20 30 40 50 
Direct-current output, kw................. 60 90 120 150 
Rectifier efficiency, per cent............... 84 86 87.5 88 
Syn.-motor-gen. eff., per cent............. 523 66 743 78.8 
Roroter Sh, WW. occ no oc eves we oe ee 75 1045 7 VHS 
Syn.-motor-gen. input, kw................ 114 136 161 190 
IPOWOR RAVINE BR Wess oe (o ccc nue coe 5 v's 0 ge es 42.5 aS 24 19.5 
Kw.-hr. saving per 10-hr. day............. 425 3135 2 195 
Kw.-hr. saving per 300-day year........... 127,500 94,500 72,000 58,500 
Saving at lc. Der KWiel®....5. ccc cce es ee $1,275 $945 $720 $585 
Yearly cooling water, cu.ft.*.............. 27,000 36,000 46,000 56,000 
Cost of water at $i° per 1,000 cu.ft... ; $27 $36 $46 $56 
ING SOME REL UIAL a 555 stieg ec Gea a6: 8 sys aoe, + $1,248 $909 $674 $529 
Savings capitalized at l2per cent: ............. $10,400 $7,500 $5,600 $4,000 
Net yearly saving for 24-hr. 365-day service $3, 650 $2,650 $1,970 $1,540 


Capitalized at 12 per cent.............. $30,4 400 $22, 000 $16, 400 $12,800 


*Includes cooling water for vacuum pr.mp. 


For installations where noise and vibrations of rotat- 
ing machines are objectionable, as in office buildings, 
hotels and hospitals, rectifiers save the cost of housing 
of noise-absorbing materials and cork layers in founda- 
tions that are usually required for rotating-type con- 
verters. 

Because of their static character, rectifiers do not re- 
quire special foundations. Since a large part of the 
electrical losses are carried away by water, no special 
provision for substation ventilation has to be made. 

Rectifiers’ insulation exposed to atmosphere usually 
consists of smooth-surfaced porcelain insulators, so they 
are practically immune to the acid and metal fumes, dust 
and moisture frequently encountered around steel and 
paper mills, foundries, electro-chemical and metallurgical 
plants. Rotating-type converters installed in such locali- 
ties require, as a rule, expensive air-washing and condi- 
tioning equipment. It is possible to install rectifiers in 
the same building or room where direct current is used, 
thus avoiding unnecessary feeder losses. 

Fig. 5 shows a typical layout of a 300-kw., 250-volt 
rectifier unit in an industrial plant. The alternating- 
current supply, of 13,200 volts, 3 phases, 60 cycles, is 
brought in underground. All high-tension equipment is 
outdoor. The space required for the rectifier cylinder, 
its auxiliaries and control board is 6.5x9 ft., and for the 
high-tension outdoor equipment 9x10 ft., making a total 
floor space of 9x16.5 ft. For a 2,300 or 4,400-volt alter- 
nating-current supply all the rectifier equipment could be 
installed indoors in a total floor 
space of about 11x9.4 feet. 

As previously explained, 
starting a rectifier consists 
mainly of connecting the unit 
to the power supply and to the 
load. The valve action of the 
rectifier prevents its having the 
(irect-current voltage built up 
with wrong polarity. When 
operating rectifiers in parallel 


Fig. 6—Two 132- 
kw., 500-amp. 265- 
volt manually con- 
trolled mercury-are 
rectifiers installed 
in the basement of 
a department store 
and supplying a 
load of 15 elevator 
motors and other 
building motors 
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an incoming unit takes its share of the load and 
no adjustments are necessary. Equal load division be- 
tween parallel-operated sets is assured even under ad- 
verse load conditions. Skilled operators are not required. 
After a failure of the alternating-current service the 
direct-current power may be restored simultaneously 
with the restoration of the power supply. Absence of 
synchronizing forces and rotating masses in rectifiers 
makes them unusually stable during line disturbances. 
They will operate safely on reduced frequency, alternat- 
ing-current voltage and phase unbalance. On alternating- 
current systems, after a power failure, normal frequency 
and voltage are not always restored immediately. Under 
such conditions it may not be possible to start motor- 
generators and synchronous converters. Low cost of 
automatic rectifier control, low substation cost, the sta- 
bility of rectifiers in parallel operation, and their high 
efficiency at light loads suggests the use of automatic 
rectifiers, particularly for multiple-station systems. 

Rectifiers have no parts subject to wear, such as com- 
, brushes, bearings, and therefore require little 
attention. According to the records of one of the largest 
users of rectifiers in this country, their maintenance 
cost, based on a yearly kilowatt-hour output, is approxi- 
mately one-half of that for synchronous converters. 
Where water of improper quality is used for cooling 
rectifiers, deposits and corrosions may occur in the cool- 
ing jackets, which will require occasional cleaning and 
painting. Rectifiers are designed so that this cleaning 
can be easily done and without breaking the vacuum. 

At direct-current voltages of 500 volts and higher 
mercury-are rectifiers show advantages over the motor 
generators and synchronous converters under practically 
all conditions. For 250-volt industrial service, rectifiers 
are more economical than synchronous converters or 
motor-generators where a large range of direct-current 
voltage control under loads is not required; also where 
the alternating-current supply voltage is above 6,600 
volts; where power-factor correction is not required; 


where unit capacity does not exceed about 3,000 amperes ; 
where the daily load factor is 50 per cent or less; and 
where electric remote, 
control is required. 


semi-automatic or full-automatic 














Gage-Glass Readings 
May Belie True Water Level 


Do you know where the water level is in your 
boilers? If you have a “half glass’’ of water, 
have you a half drum of water? You may 
trust your gage glass at boiler drum pressures 
of 600 Ib. or less, but there is reason to believe 
that the gage glass may be considerably in 
error when boiler pressures of around 1,200 
pounds are reached 
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Fig. 1—Moisture in steam with different water levels 
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Fig. 2—Variatien of weight of water with temperature 





By EDWIN H. KRIEG 


Engineer Mech. Div. of Electric Bond & Share Co. 
New York City 


NACCURACY of water gages is peculiar to high- 

pressure boilers carrying pressures of around 1,200 

lb., and there is reason to believe that many troubles 
may result therefrom. In many high-pressure plants we 
hear of deposits in superheaters and on turbine blading. 
That there is a close relation between boiler carryover 
and the water level in the drum is clearly shown in the 
June, 1930, N.E.L.A. report on treatment of feedwater. 
In this report, New Orleans Public Service, Inc., gives 
the results of a number of tests, and draws the conclusion 
that for its conditions “regulation of water level is of ex- 
treme importance and the water level should be carried 
at 5 in. or less in the glass.” This corresponds to 2} in. 
below the drum centerline for the boilers tested. Fig. 1 
is reproduced from this report. 

Of course, high boiler-water concentrations of over 
1,400 p.p.m. will also increase carryover, but the point is 
clear that high water level (above the centerline of the 
drum) will greatly increase the amount of carryover with 
accompanying deposits in the superheater and turbine. 

The statement by New Orleans Public Service, Inc., is 
also substantiated by a statement in the same report of 
the Commonwealth Edison Company, which reviewed a 
series of similar tests at the Crawford Avenue station. 

By minimizing superheater tube maintenance, the cost 
of taking the boilers out of service is also decreased. By 
minimizing the cost of cleaning deposits from turbine 
blading and nozzles, the inconvenience of taking turbines 
out of service is reduced and the rate of decrease of tur- 
bine capacity caused by the deposits is diminished. This 
latter point is of no mean importance. In the August, 
1930, N.E.L.A. report on turbines the Southern Cali- 
fornia Edison Company gave a curve showing a de- 
crease in turbine capacity from 106,000 kw. to 99,000 
kw., or 6.6 per cent in three months, due entirely to de- 
posits on turbine blading. This company states that a 10 
per cent decrease has also been suffered. This experience 
is far from being unusual, especially in high-pressure 
stations, as numerous articles in the technical press have 
shown. In many stations various expedients have been 
resorted to in an endeavor to remedy the effects of 
boiler carryover, such as by introducing water into the 
steam going to the turbine for several hours until the 
saturation point is nearly reached. The quantity of water 
must then be decreased over several hours, the entire 
operation taking about 12 hr., depending upon conditions. 
A longer or shorter time may be necessary. But why not 
tackle the source of the trouble instead of the results, 
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or at least, one of the probable sources—that of boiler- 
water level. 

It must be remembered that correct water level may 
not be a cure-all, but at least if we can be sure that the 
level in the drum is correct, one source of trouble has 
been eliminated and attention may then be concentrated 
on feed-water treatment or other possible causes. The 
variation in the weight of water at various temperatures 
is shown in Fig. 2. 

If we have a U-tube with one leg filled with water at 
591 deg F. (saturation temperature corresponding to a 
drum pressure of 1,435 lb. gage) weighing 42.2 lb. per 
cubic foot,! and the other leg filled with water at 150 
deg. F., weighing 61.2 Ib. per cubic foot, 10 in. of the 
cooler water will balance 14.5 in. of the hot water. 

With a boiler drum and a gage glass, we have the con- 
dition illustrated in Fig. 3. The weight of the steam, 
which at 1,435 lb. is considerable, is balanced in the 
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Fig. 3—Actual water column and gage-glass layout 
for a 1,435-Ib. boiler 


drum and gage glass because the height of the steam 
column above the two water levels is substantially the 
same, except for the actual difference in the water levels 
due to difference in density caused by their difference in 
temperature. The dimensions in the figure were taken 
from an actual boiler recently installed that will carry 
1,435 lb. gage pressure in the drum. The boiler manu- 
facturer set the condition that the level in the gage 
glass must be 3 in. below the center drum line under all 
conditions of boiler output and pressure. Until the 
1,290-lb. turbine is installed, the two boilers in this plant 
are being operated under 365 lb. pressure. 

The level in the drum corresponding to the normal 
gage-glass level 3 in. below the drum center line may 
easily be determined for a 150 deg. F. gage-glass tempera- 
ture as in the following typical computation: 


61.2 (wt. at 150 deg. F.) 
42.2 (wt. at 590 deg. F.) 

Thus the water level in the drum will be 5.4 in. higher 
than in the gage glass. If the relation between carryover 


and water level for 1,435 lb. pressure is similar to the 
curves in the statement by New Orleans Public Service, 


12in. X = 17.4 in 








*Based on specific volumes of water in Keenan’s Steam Tables. 
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Inc., it is easily seen that these 5.4 in. may be all the 
difference needed to cause excessive carryover. 

But how do we know that the temperature of the 
water in the gage glass is going to be 150 deg. F.? We 
don’t. I have never seen any published figures on gage- 
glass water temperature, and even if they are available 
it is questionable whether a gage-glass water level can 
be predetermined and held by the water tender. 

Without doubt the gage-glass water temperature is 
subject to variation. Causes of this variation may be air 
currents set up by open windows or other ventilation, 
blowing down the glass, the taking of water samples, etc. 
Of course, this variation may be minimized by placing 
the water column and gage glass close to the drum, lag- 
ging the water piping, and leaving the steam piping bare. 
This will tend to condense as much steam as possible, 
thus keeping the water in the glass closer to saturation 
temperature, and the lagging on the water piping will 
help to maintain that temperature. The condensation of 
the steam will also assist in producing a degree of circula- 
tion in the gage and its connecting piping. It may thus be 
seen that either leaving the gage glass and all its piping 
bare or a totally lagged insulation would probably not be 
so successful as the partly lagged, partly bare job. 

A word of caution may be given here as to placing the 
gage glass at some distance from the drum, such as is 
often done when the firing aisle is at the uptake end of 
the boiler and the water gage is placed some 25 or 30 ft. 
from the drum in order to have it visible from the firing 
aisle. Although more steam may be condensed, thus 
tending to keep the water temperature high, the heat 
losses in the water piping will also be greater. So far 
as is known, however, there are no data available as to 
whether the error would be greater or less than if the 
water columns were near the drum. However, on high- 
pressure boilers certain boiler manufacturers recommend 
placing the gage as near to the drum as possible. The 
percentage error for various gage glass temperatures is 
shown in Fig. 4 for several drum pressures. 

The error may also be shown in another manner. Fig. 
5 is a series of curves that represent 1 in. of water in 
the boiler drum. The abscissas show drum tempera- 
tures and corresponding pressures; the ordinates show 
the equivalent height of water in the gage glass for gage- 
glass temperatures indicated on the curves. Thus fora 
drum pressure of 1,435 lb. gage and a corresponding 
drum water temperature of 590 deg. F., and using 
curve for a 150 deg. F. gage-glass temperature, the 
ordinates give a height of 0.69 in. of water in the gage 
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Fig. 4—Per cent error with different gage-glass tem- 
peratures and drum pressures 
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glass for each 1 in. of water in the drum. If there is 
12 in. of water in the glass, there will be 12 in. + 0.69 
= 17.4 in. in the drum. Fig. 5 also shows the com- 
paratively small error for drum pressures of less than 
600 pounds. 

The condition is also aggravated by the probability that 
the drum level is higher than the water gage level from 
two other causes: (1) the drum water has steam bubbles 
entrained in it, lowering its density below that of the 
water in the glass; (2) there is reason to believe that 
the level in the center of the drum is higher than at the 
ends, due to the higher temperature of the central por- 
tion of the gases. The second condition is also affected 
by the water-wall circulation, point of injection of feed 
water, etc. 

Although the possible variation of the gage-glass tem- 
perature may be minimized by placing it close to the 
drum, leaving the steam piping bare, and lagging the 
water piping, we are still confronted by the variation 
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Fig. 5—Height of water in gage glass for different drum 
pressures and gage-glass temperatures 


caused by air currents and other factors. Pending the 
time when the means of maintaining a constant tempera- 
ture becomes known, thus permitting predetermination 
of the gage-glass level for all conditions of operation, 
there should be available to the water tender a chart 
showing what level he should hold for varying tempera- 
tures and boiler outputs. This may be a curve sheet 
similar to Fig. 4, but as it only takes into consideration 
the effect of temperature, the effect of water concentra- 
tion must necessarily be determined and corrected for 
the individual plant, such as was done by New Orleans 
Public Service, Inc. Fig. 5 should therefore be extended 
by the addition of a series of curves for various con- 
centrations. Also, instead of giving only the height in 
the gage glass corresponding to 1 in. in the drum, the 
exact gage-glass height should be given to eliminate 
computation. Fig. 6 shows such a curve sheet. 

The only instrument required to enable the water 
tender to keep the proper level is a thermometer, which 
may be located in the gage-glass piping where convenient. 

It is realized that with only one thermometer an aver- 
age gage-glass temperature will not be obtained. Ob- 
viously, a certain amount of correction is necessary. 

In addition the plant chemist must also supply the 
water tender with the boiler water concentrations from 
time to time, although with a proper blowdown schedule 
the concentrations can probably be guessed at quite accu- 
rately after a few trials. 
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Fig. 6—Gage-glass water level to be maintained 

When it is realized that much time, expense and labor, 
involved in removing deposits from superheaters and 
turbines may be saved, this additional procedure may 
become easily justifiable. In addition, outage of boilers 
and turbines may be reduced, and when an expensive in- 
stallation is made it is not desired that its capacity be 
reduced 15 per cent. If figures as to the increase in 
steam consumption of turbines due to deposits were avail- 
able, it might be found that a relatively large amount of 
money could be expended for remedial measures. 

In conclusion, it must be realized that this discussion 
is under the handicap of having no actual figures as to 
water gage temperatures. It is the writer’s earnest hope 
that some operating company will realize the possibilities 
afforded by such determinations and will make such 
figures available to those who have not the necessary 
facilities. 
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THIS “piano” type control keyboard was designed by 

the General Electric Company so that one person can 

easily control a large number of auxiliary mill drives. 

The easily manipulated foot pedals cause two large 

motors totalling about 10,000 hp. to reverse from full 

speed in one direction to full speed in the other direc- 
tion in less than two seconds. 
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Unit Heaters Prove Economical 


in Large 
Single-A\rea Building 


Cost of electric current and maintenance of 
fans and motors amounts to less than 60 per 
cent of the fixed charges on the additional 
investment that would have been required 


for direct radiation. In operation, tempera- 


tures at various elevations from the floor are 

exceptionally. uniform. In the upper portion 

of the’ building temperatures 27 deg. lower 

_ than would have obtained with direct radia- 

tion indicate a reduction in heat loss equiva- 
lent to 1,740 tons of coal per season 


NIT HEATERS have been used successfully for 

heating one of the largest single-story structures 

in the world, in point of open floor area, in the 
installation made in the main cable plant building at 
the Hawthorne works of the Western Electric Company. 
This building is 300 ft. wide in three 100-ft. bays, 733 
ft. long, and approximately 37 ft. high to the roof. The 
length extends north and south. 

This building has heated areas adjacent to it on the 
east and west, these adjoining buildings averaging 
approximately 18 ft., in height, so that the cable plant 
building has exposed walls extending above them. The 
exposed walls contain approximately 51, 43, 30 and 35 
per cent glazing, respectively, on the east, north, west 
and south sides. The roof trusses are of structural 
steel, 100 ft. span at 334-ft. centers, supported by two 
center and two wall columns. The east and west side 
walls are cut through considerably by doorways and 
passageways to adjoining buildings, and trucking aisles 
were planned adjacent to the side walls. These condi- 
tions had considerable bearing upon the final decision 
concerning the type of heating system to adopt. 

In general, hot water is used as a medium for heating 
the other buildings at the Hawthorne works, the supply 
being circulated by pumps from a central power station, 
where exchangers are located to utilize the heat in the 
exhaust steam from station auxiliaries. The temperature 
of the circulated water is centrally controlled to suit 
outside atmospheric conditions, and excess exhaust steam 
is utilized in mixed-pressure turbines for production of 
electric power. These same turbines supply, by extrac- 
tion, such additional low-pressure steam as may be 
required to meet extreme cold-weather conditions. 

With ample low-pressure steam available, and as exist- 
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Unit heaters placed 22 ft. 4 in. above the floor discharge heated 
air at velocity of 1,800 ft. per min, 


By W. R. LOVELESS 


Engmeer 
Western Electric Company 


ing hot-water circulating mains to the cable plant were 
of sufficient size to carry the additional load imposed by 
the new building, it was desirable to make use of avail- 
able facilities. Preliminary considerations of various 
heating methods indicated that the decision must be made 
between the use of direct radiation and so-called “unit 
heaters,” as the only systems that could be installed with- 
out interference with manufacturing processes. 

The special field of the unit heater appeared to be in 
heating large spaces of considerable height where it is 
difficult to maintain a comfortable temperature in the 
occupied zone without greatly overheating the upper 
portion of the building. In buildings heated by fixed 
radiation near the floor level it is not uncommon to 
have a temperature variation of 2 per cent per foot of 
height. One of the chief advantages claimed for the 
unit heater was its ability to hold down temperature in 
the upper part of the room and place the heat near the 
floor, where needed, thus reducing the heat transmission 
loss through the roof and upper side walls. 

A temperature of 65 deg. F. was desired in the cable 
plant buildings at a plane 5 ft. above the floor when 
the outside temperature registered zero deg. F. Under 
these conditions, with direct radiation, the temperature 
just below the roof might be (37 — 5) 0.02 « 65 + 65 
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= 107 deg. F. With unit heaters the temperature just 
below the roof was assumed to be about 80 deg. F., 
and tests made after installation proved that this assump- 
tion was approximately correct. Therefore, by using 
unit heaters, the temperature at the under side of the 
roof would be lowered 27 deg. F., or from 107 to 80 
deg. F. On this basis, the reduction of heat losses 
through the upper roof, monitors and upper portions 
of the building walls was calculated to be more than 
4,900,000 B.t.u. per hour, equivalent to approximately 
1.740 tons of coal per season. This is an appreciable 
item even when the value of the heat is figured on the 








with an outside temperature of zero deg. F. and an 
inside temperature of 65 deg. F. at 5 ft. above the floor, 
the total loss would be 10,400,000 B.t.u. As the build- 
ing consisted of 22 bays in length, it seemed desirable, to 
obtain uniformity of appearance, that the number of 
units supplying this heat be a multiple of 22. It was 
found that a suitable standard unit could be obtained, 
which was rated at 274,000 B.t.u. when supplied with 
water at 190 deg. F. This unit circulated 5,480 cu.ft. 
of air per minute at a discharge velocity of 1,800 ft. per 
minute. It was decided to locate one unit in each bay, or 
22 on each side wall, making a total of 44. 
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View of main cable plant of the Western Electric’s Haw- 
thorne plant showing unit heaters placed on each side wall 


basis of the value of exhaust steam from the production 
of electric power. 

Another result claimed for unit heaters, and sub- 
sequently confirmed by experience, is that the slow move- 
ment imparted to the entire air content of the room 
will distribute quite uniformly the warm air and return 
the cooler air to the heaters without churning or pro- 
ducing unpleasant drafts. Direct radiation provides 
little air movement. Furthermore, with the unit heater, 
circulation of the air is possible at all times, for the 
temperature of the circulating hot water can be, and is, 
regulated at the central plant to vary with outside tem- 
peratures, thus permitting continuous operation of the 
unit-heater fans without creating excessive room tem- 
perature. Also, in warm weather, the fans on the unit 
heaters can be rotated and thereby produce air movement 
that will tend to alleviate discomfort from prevailing 
high temperatures. In view of the foregoing, the choice 
was distinctly in favor of employing unit heaters. 

Advice from suppliers was to the effect that the maxi- 
mum range of effectiveness of the unit heaters selected 
was 180 ft. from the outlets, and as the building is 300 
ft. wide and heaters on both walls were planned, the 
installation came close to the limiting maximum. The 
three 32-ft. wide monitors caused additional concern, 
since no direct radiation was planned in them to counter- 
act their chilling effect upon warmed air in its passage 
from the heater outlets to the center of the building. 
Nevertheless the original decision was followed, since 
direct radiation could be installed in these monitors at 
any future time that it seemed advisable. Results of 
operation have not shown the necessity for such addi- 
tions. 

Calculation of heat loss of the building indicated that 
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It was decided to install the unit heaters at a relatively 
high elevation to avoid interference with manufacturing 
equipment and trucking aisles. This was a radical 
departure from the customary practice at that time and 
doubt was expressed as to the satisfactory delivery of 
the heated air at the breathing zone in the middle of 
the building. However, the outlet nozzles on the heaters 
were placed approximately 22 ft. 4 in. above the floor 
and were deflected somewhat downward to overcome the 
natural buoyancy of the warm air and bring it to the 
desired level. It was believed that more satisfactory 
air conditions would be obtained than from heaters: 
installed at the floor level, with blasts of warm air 
sweeping across the room close to the breathing line, 
particularly with a discharge velocity approximating 
1,800 ft. per minute. The higher location also offered 
a small additional saving in installation cost, owing to 
the shorter pipe connections required. 

To serve the unit heaters, supply and return mains 
of standard black wrought-steel pipe were located above 
the bottom chord of the roof trusses to form loops 
inside of the building about 15 ft. from the walls. These 
loops each contain two expansion bends on each side 
and one in the closed end of the loop. The mains are 
welded throughout, using deflecting nozzles for branch 
connections instead of fittings. Reduction in size of 
pipe was obtained by swaging the pipe beyond a deflect- 
ing nozzle. 

Located on 334-ft. centers (one per bay) on the east 
and west walls of the building, the heaters discharge 
the air in vertical planes perpendicular to the walls. They 
were installed on brackets so located that the air intake 
of the unit is 15 ft. 74 in. from the floor. Supply and 
return branches to each heater are taken off the bottom 
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of the mains near roof-truss locations and so routed to 
the heaters as to offer minimum obstruction to the 
windows. Automatic thermostatic control is installed for 
each unit, with push-button switches for starting and 
stopping. 

Analysis of the installation indicates that the unit 
heaters were installed at a cost of somewhat less than 50 
per cent of the estimated cost of direct radiation. The 
annual excess operating cost of unit heaters over direct 
radiation, that is, cost of electric current, repairs to and 
maintenance of fans and motors, amounts to less than 
60 per cent of the fixed charges on the additional 
investment ,that would ‘have been necessary for direct 
radiation. These fixed charges include interest at 6 per 
cent, depreciation at 5 per cent and taxes and insurance 
at 2 per cent. 

This installation has been in service through three 
heating seasons, and its operation was watched closely 
during the severe winter conditions of 1929-30 and 
1930-31. Readings taken within the building 30 ft. 
from each corner, when the outside temperature was 
12 deg. below zero, gave temperatures of 73, 68, 69 and 
61 deg. F., the last reading being affected by the main 
entrance vestibule, which was then insufficiently heated 
by direct radiation. Under the same outside conditions, 
the following temperatures taken at various elevations 
from the floor indicate an exceptionally uniform heatine 
condition : 


' Distance above for, %..5 7 91113 15 @ 
Temperature, deg. F.....72 71 71 72 73 74 76 


The results have been so satisfactory that similar 
systems have been installed in two smaller buildings sub- 
sequently constructed by the Western Electric Company. 
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Check Valve on Pump 
Replaced by Magnet Brake 


In tHE Montague Water Conservation District of 
California there is a 250-hp. motor-driven, direct-con- 
nected centrifugal pump at the Big Springs pumping 
plant. To prevent the water in the discharge line from 
reversing the pump on power failure -and causing serious 
trouble from overspeed, a check valve was installed on 





Brake keeps pump from being reversed 
by the water when the power fails 
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the discharge side of the pump. This valve, however, 
caused an appreciable drop in pumping efficiency be- 
cause of excess friction, and another method of accom- 
plishing the desired result was sougth. 

A General Electric thrustor, or electro-hydraulic 
operator, operating a magnetic brake, was installed. This 
brake holds the pump stationary on power failure and 
lets the water in the pipe line flow out gradually, with no 
surge disturbance. 


Vv 


New Chart Specifies 
Composition of Weldable Steel 


UNDER THE NAME “Lincoln-Stine Equilibrium Curve,” 
a chart specifying the composition of steels which may 
be easily welded has been released by the Lincoln Electric 


Company. This chart, which is reproduced herewith, is 
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For each percentage of carbon the chart gives the 
proportions of manganese, silicon and aluminum for good 
weldability 


based on research conducted by Wilmer E. Stine of the 
Lincoln Research Laboratories and formerly associate 
materials engineer with the United States Navy. It is 
stated that if, for a given percentage of carbon, the 
steel contains aluminum, silicon and manganese in the 
proportions shown by the curves, it will be easy to weld, 
and unlikely to exhibit porosity in the finished work. 
For example, if the steel has 0.20 per cent carbon, the 
indicated portions of other elements are: silicon, 0.021 
per cent ; manganese, 0.40 per cent; aluminum, not more 
than 0.002 per cent. 

With proportions according to the chart, there is said 
to be no chemical reaction, and hence little resulting 
porosity, when the temperature of the metal falls to a 
point only slightly above the temperature at which the 
steel solidifies. Even where the composition of the avail- 
able steel is not in accord with the chart, satisfactory 
welds may often be made, according to the Lincoln an- 
nouncement, by a corrective flux fused into the steel dur- 
ing the welding process. 
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tric development on 
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Inspection and Maintenance 


By J. ELMER HOUSLEY 


Superintendent 
Tallassee Power Company 


ERHAPS the idea that preventive maintenance 

should be adopted universally to cut repair costs is 

no longer a theory but rather a principle verified by 
the records of many hydro-electric plants. It would be 
interesting to know the extent to which this practice has 
been adopted. Little publicity was given this method 
of handling and preventing certain classes of equipment 
breakdowns until about ten years ago. 

How a hydro-electric system handled its maintenance 
organization when expanding from 81,000-hp. capacity 
to 286,000 hp. may be of interest before taking up the 
details of how to make inspections, set schedules and 
adjust or overhaul hydraulic and electrical equipment. 

In expanding the organization to cover three plants 
several miles apart, with long transmission lines and a 
telephonic dispatching plant, the operation and main- 
tenance duties are immediately directed by an electrical 
engineer. His organization consists of a transmission 
engineer, two junior electrical engineers and a cooper- 
ative engineering student. In each plant a chief operator 
follows up a major portion of the routine work of both 
inspection and repair. One central crew of five mechanics 
makes the rounds of all power houses for scheduled 
maintenance and breakdowns, and this crew is aug- 
mented, when necessary, by two mechanics resident near 
the two smaller plants. There is a small number of 
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How an inspection and maintenance organi- 
zation was developed to take care of a system 
that in a few years grew to a capacity of 
286,000 hp. in 3 plants several miles apart 


miscellaneous laborers who fill out the crew for heavy 
rigging and as helpers. 

A skeleton transmission-line crew is under the super- 
vision of the transmission engineer. This crew provides 
line patrol and inspection work, and makes pole replace- 
ments, repairs and line extensions when necessary. 
Much rigging and labor work is handled by this crew in 
and about the power houses. 

From the resident repairmen, one is selected for each 
power house to serve as a keyman to make the minor 
running adjustments and look after all special tools, 
repair parts, rigging supplies and gasoline engines at one 
plant. The camp plumbing, water and fire protection 
are looked after by the men. 

The junior engineers inspect, test and repair meters, 
relays, regulators ; run tests, make inspection of all equip- 
ment, follow up material on order, repair jobs, altera- 
tions in equipment and the record systems. Men not in 
the plant every day should be able to discover incipient 
troubles quicker than the operators, as the change in 
operating characteristics is sometimes slow. 

The use of cooperative engineering students in the 
power plants and engineering offices has been satisfac- 


tory. Two students are assigned to the hydro-electric 
system. One student works three months in the plant 


while the other spends three months in school, and this 
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plan keeps one man on the job at all times. The system 
furthers an excellent educational plan and gives the 
student an early insight into what he will meet in the 
field. The students are moved from one job to another 
and cover all phases of the work. 

All maintenance work about the camps, including 
dwellings, club house, store, recreation hall, motion-pic- 
ture house, landscaping, water, lights and sewage system 
is budgeted and a certain amount of work is planned and 
executed each. year. With a variety of work the men 
from the central maintenance crew have jobs suitable for 
all weather conditions and no large expenditures are 
incurred during a given period. These men are always 
available for emergency work in the power houses, and 
thus a large number of unoccupied men are not necessary 
in each plant to take care of such emergencies. 

The operators and repairmen take pride in a plant kept 
in the best possible state of repair. A clean appearance 
is given by the use of aluminum paint on all building 
steelwork and interior steel of all description. <A 





Sample Color Contents of Pipe Sample Color Contents of Pipe 


Governor Pipes, 
a ae Fitti With Return and interconnecting 
ed Tings | fines at low pressure 


Governor Pipes, 
Oil or water drain lines 
info sump or tail race 


Water Pipes, 


Green 
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All piping is painted according to this color code 


Report No............ Company Date .. 


MONTHLY INSPECTION REPORT 
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Monthly inspection report form for automotive vehicles, motor 
boats and stationary internal-combustion engines 
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judicious use of color in the interior gives good vision 
and avoids monotony. All piping colors follow a code 
which simplifies operation. Under these conditions good 
housekeeping is practiced by the men without much 
persuasion. Interior painting may be kept in good condi- 
tion for a long period of time by proper cleaning and 
touching up of damaged parts. Windows and glassware 
of fixtures and meters are washed in a solution ot 
Oakite, from one-half to one ounce of the powder per 
gallon of lukewarm water. Where paint and grease is 
to be removed from any object, except aluminum parts. 
it is boiled in a solution of Oakite, one-half to three 
ounces per gallon. From 15 min. to 2 hr. will remove 
paints, including enamels, which require the longer time. 
Discolored brass parts, such as fan blades, copper 
switches and other parts, when thus cleaned and 
relacquered, give the appearance of new equipment. On 
the concrete and tile floor, the solution is used hot to 
remove grease and oil stains. 

All automobiles and trucks are greased once a week 
and are given a general inspection and adjustment once 
a month. An inspection sheet is filled out by the repair- 
man, giving the condition as found and the work done, 
following the inspection sheet used successfully for some 
time by Franklin automobile service stations. 


v 
Paris Refuse Incinerator 
Generates Byproduct Power 


By JULES COLON 


ESTRUCTION of refuse of the city of Paris, 

France, is handled by four suburban plants, at 
St. Ouen, Issy-les-Moulineaux, Romainville and Ivry. 
Incineration is not the only object of these plants. 
The heat recovered from the refuse generates over 
70,000,000 kw.-hr. per year. Among other byproducts 
the resulting clinker supplies concrete aggregates and 
a raw material for brick manufacture. 

Composition of refuse varies with the locality and the 
season. The variation is such that a successful treatment 
in one place may prove a failure elsewhere. After sev- 
eral years of research, the following figures were deter 
mined for use as a designing basis. 


Heat value, B.t.u. per pound, as fired: 
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Moisture content, per cent: 
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The complete process includes the following opera- 
tions: magnetic separation of metallic scrap; screening 
(the fine material exacted from this operation is sold as 
fertilizer) ; pre-incineration drying; generation of elec- 
tric power; fabrication of construction materials. 

Every lot of refuse collected is not submitted to the 
complete sequence of operations; seasonal variations in 
the composition permit of simplifying the treatment. In 
winter, for instance, it is profitable to extract the finer 
part of the refuse to sell as fertilizer. In summer, when 
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moisture content is highest, combustion improves by a 
pre-incineration drying. 

Incineration takes place in Brechot or Boussange type 
furnaces. The former is more frequently used; more 
than 70 are now in operation. The main parts are a 
primary grate for drying and distillation, a secondary 
dumping grate and a combustion chamber. Refuse 
enters on the primary grate, which is in contact with the 
flames from the secondary grate. Combustible gases 
begin to evaporate and are carried away to the com- 
bustion chamber, where their combustion is complete. 
At periods of ten to fifteen minutes a certain amount of 
refuse in partial combustion is dropped from the primary 
grate onto the secondary grate. This grate is at the 
bottom of an overturning fire box, made of an outer 
cast-iron casing, supported by two trunnions and sep- 
- arated from the brickwork of the furnace by a cast-iron 
frame. Inside of the casing is the firebox, having the 
shape of the frustum of an inverted right pyramid. At 
the lower base is a perforated steel plate forming a 
blast grate. Air is admitted through one of the trunnions 
and pre-heated by contact with the walls of the firebox, 
which is also sufficiently cooled to prevent the adherence 
of clinker. A gear is fastened to the other trunnion and 
connected to a mechanism operated either manually or 
electrically. The firebox is nearly filled with clinker 
after 14 to 2 hours of operation. It is then overturned and 
the clinker, with any other residue of combustion, is 
dropped into a bucket or a car under the furnace. 

Firebox rotation and discharge of clinker takes place 
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Cross-section of waste-heat boiler, showing permanent 
system of soot blowers. The furnace is not shown 
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in less than 20 sec. Bearings for the firebox trunnions are 
supported by a carriage mounted on guides, permitting its 
removal for repairs. Capacity varies from 375,000 lb. to 
275,000 Ib. in a group of four fireboxes per 24 hr. of 
work. The steam evaporated with 1,000 lb. of refuse 
reaches 680 lb. The drying effect of the primary grate 
permits direct incineration of refuse with a moisture con- 
tent as high as 60 per cent. However, preliminary drying, 
using the heat from the flue gas, which otherwise would 
be wasted, improves the overall efficiency of the process. 

The Boussange type of furnace comprises two groups 
of fireboxes located on either side of the boiler. The fire- 
boxes are of cast iron, rectangular in shape, forming 
double walls and a double bottom. Perforations in the 
double bottom form a blast grate. Air passing inside 
of the double walls is forced through the perforations. 
The small ends of the fireboxes are crossed by a ram that 
pushes the clinker out of the furnace. 

Air is supplied to both types of furnaces by a fan 
under a pressure of approximately 10 in. of water. 

From the furnaces the gases of combustion pass into 
waste-heat Niclausse cross-drum boilers, provided with 
economizer, superheater and an elaborate permanent sys- 
tem of soot blowers. Boiler tubes, superheater and econ- 
omizer, form three separate banks, one above the other. 
The economizer is at the upper part, just under the flue; 
‘the superheater in the center and the main bank at the 
lower part under the inlet of hot gases. Furnace gases are 
admitted to the boiler at a temperature of 2,700 deg. F. 
and released at 400. 

The sectional headers at the front of the boiler, shown 
in cross-sections, are interiorly divided in two compart- 
ments. Boiler tubes are made of an inner circulating tube 
connected to the front header compartment, and of an 
outer generating tube communicating with the rear com- 
partment, which opens into the drum. Water from the 
economizer is admitted into the front compartment, 
passes through the circulating tubes and is vaporized in 
the space between the outer and inner tubes. From the 
outer tubes, steam passes to the rear compartment of the 
header and then into the drum. 

Buckets or cars containing clinker are carried away by 
a monorail conveyor and unloaded into a system of crush- 
ers and screens which gradually reduces the size of the 
pieces and separates them in three sizes: up to 0.6 in., 
adequate for brick making; 0.6 to 1.6 in., suitable for 
concrete mixing, and 1.6 in. up, including unburnable 
residues, used for filling. 

The generating station at Issy-les Moulineaux is 
equipped with three 6,000-kw. turbine-generator units. 
Turbines are provided with surface condensers and air 
ejectors. Circulating water is taken from the Seine River. 
Three 7,500-kva. transformers step the voltage to 10,500. 

A 750-kw., 380-volt service generator and two 1,000 
kva. transformers which lower the voltage from 10,500 
to 380 meet the power requirements of the plant. The 
latter amount to about 15 per cent of the yearly output. 

The number of furnaces in operation is regulated to 
obtain a continuous output of power at the time needed. 
Power production is constantly maintained except dur- 
ing a few hours at night. Smaller collection of refuse 
during the summer requires shorter hours of operation. 

In order that all of the steam produced might be 
used at any time for power generation, the generators are 
connected to the system of a public utility company, 
which returns the power received to the water supply 
plants of the city. This solution has proved excellent, per- 
mitting the furnaces to work at their utmost efficiency, 
regardless of the demand for power. 
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Practical Method of Renewing 
Cable Sheaves 


HE company with which I am connected operates 
two machines with a large number of cable sheaves or 
blocks. The sheaves are cast steel, with a cored-out 
annular space around the pinhole where oil is put to lu- 
bricate the pin. To replace one of these sheaves costs 
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New rim is shrunk and welded on old center 


about $50 and is an expensive item in the upkeep of the 
machines. 

We have found that when one of the sheaves wears 
until the rope nearly penetrates the oil pocket it can be 
renewed for as little as $15 in the following manner: 

Turn down the wheel on a lathe until a surface is ob- 
tained upon which a new steel ring may be shrunk, the 
ring being later turned to the required diameter and 
shape. Extra reinforcement and security may be had by 
welding a bead around the joint as shown in the illus- 
tration. W. S. WHITING, JR. 

Butler, Tenn. 


Hot Water and Cold Air From 
a Refrigerating System 


THE PLAN OUTLINED by D. F. Randel on page 779 of 
the May 19 number would deliver hot water, partly as a 
byproduct of refrgeration, but at a higher cost than he 
thinks. I visited the only refrigeration plant devoted 
exclusively to air cooling in this locality and did some 
checking up on this method. In the first place, com- 
pressing all the ammonia used from 10 lb. abs. to 180 
Ib. abs. requires at least 50 per cent more power than 
if refrigeration only is carried on at usual suction 
pressures. 

The plant has 250 hp. in motors operating compres- 
sors, and the power rate is 1.8c. per horsepower-hour. 
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PLANT... 


If they added Mr. Randel’s hot-water plant and addi- 
tional compression to raise the suction from 10 to 55 
Ib. abs., at least 125 additional horsepower would be re- 
quired, because if the only requirement was cooling water 
to 47 deg. as outlined in Mr. Randel’s plan, suction pres- 
sures could easily be carried at 55 lb. abs. or higher. 
This additional power costs $2.25 per hour and B.t.u. 
recovery is as follows (assuming 100 per cent recovery 
of all heat entering the system): (250 + 125) * 2,546 
= 954,750 B.t.u., heat equivalent of purchased energy 
to operate the plant. The plant that this formula was 
applied to cools 80,000 cu.ft. of air per minute from 
90 deg. to 75 deg., and the heat release is then 80,000 
« Gi7ze & OZ975 X @ X 15 = 1,255,199 Baa. 
giving 2,189,889 B.t.u. for an expenditure of $2.25, or 
9,732 B.t.u. for one cent for purposes of comparison 
wth a fuel-burning hot-water heater. 

Buying coal at $7 per ton, heating value 14,000 B.t.u. 
per pound and with heater only 50 per cent efficient will 
give 20,000 B.t.u. for each cent expended. Therefore 
Mr. Randel’s combination of absorption and compres- 
sion refrigeration and heating plant cannot furnish hot 
water nearly as cheaply as a fuel-burning heater. 

Springfield, Mass. A. F. SHEEHAN. 


Long Exhaust Line on Two-Cycle Engine 
Causes Trouble 


WHILE LONG EXHAUST LINES may be permissible if the 
oil engines are of the four-stroke-cycle type, they will 
cause trouble with two-stroke-cycle engines. 

The reason is that the piston of the four-stroke-cycle 
engine will push the gases out through the pipe at a 
slight expenditure of power. On the other hand, the 
two-stroke-cycle engine has only the kinetic energy of 
the exhaust gases to cause evacuation of the cylinder, 
assisted by the scavenging air. If the exhaust pipe is 
too long, the back pressure will prevent complete 
scavenging of the cylinder, which then cannot burn as 
much oil as was expected, since there is not enough air 
for combustion. In addition, the retention of some of 
the hot exhaust gases raises the cylinder temperature 
excessively. 

In our diesel station considerable trouble was experi- 
enced with pistons cracking across the crown on the 
exhaust port side. The pistons of this engine are oil- 
cooled and the builder suggested that the cooling chamber 
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of the pistons might be coated with carbon due to a 
dirty oil cooler not cleaning and cooling the oil before 
it was returned to the engine. We cleaned the cooler 
and checked the temperature of the oil but found that 
it was well within the range set by the builder. The 
chambers in the pistons were cleaned, but we still had 
the same trouble. 

After a year of this the electrical demand became 
large enough to load this unit to its full capacity of 240 
kw., which it could not pull. As soon as the load was 
raised to 220 kw. the engine would start smoking at 
the exhaust and would go down and out if the load 
were not relieved. The erecting engineer was sent out 
to check the engine and found everything in good shape 
mechanically. 

A water rheostat was built and the engine was tested, 
but at 220 kw. the engine quit. During the test the 
pressure in the exhaust line was taken with a manometer 
and was found to be 44 in. of water. The gage was 
attached to the scavenging air line, which also registered 
41 in. of water. 

The exhaust line ran along the basement ceiling to the 
rear of the plant, where the silencer equipped with a 
30-ft. stack was located. The total length of the line 
was 115 ft. with three 90-deg. elbows and two 
45-deg. ells. 

It was recommended that the exhaust line be changed 
and shortened by putting it through the roof. 

The line as changed measures 30 ft. to the top of 
the stack. A test was run after the change and the unit 
carried 240 kw. for four hours without any trouble. 
The load was run up to 250 kw., with just a trace of 
smoke showing at the exhaust. The exhaust tempera- 
tures are slightly above those obtained when the engine 
was on the test floor at the factory, which may be due 
to a different grade of fuel oil. This is an increase in 
power of 13 per cent besides the saving of fuel and 
lubricating oil, as we do not have to run another unit 
in parallel and only partly loaded. To date, we have 
not been troubled with cracked pistons. 

Walthill, Neb. Wa. W. Drncwatt. 


A Challenge to Engineers 


[ READ with some regret the editorial entitled “A Chal- 
lenge to Engineers” in the March 24 number. The real 
reason that engineers have been quoted as not being 
business men is because engineers in executive positions 
forget that their fellow engineers were responsible for 
their positions and in return betray the confidence of fel- 
low engineers for personal ambition. They “play politics” 
instead of protecting the interests of the engineering 
profession. 

Engineers who have attained high positions by virtue 
of valuable assistance from their fellow engineers and 
then fail to uphold the engineering profession deserve, in 
my opinion, the “shellacking” accorded them by bankers 
and other business men. 

Other professional men, such as doctors, lawyers and 
architects, uphold their fellow associates and under- 
graduates. They believe in fair play, and have a code of 
ethics which builds up their profession and does not tear 
down what has taken years to build. Engineers, on the 
other hand, in supervising positions are always ready to 
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condemn the engineer to the layman who does not under- 
stand the engineering language. 

It is universally conceded that the engineer is the 
foundation rock of present civilization. Without him, 
what have become the necessaries of life would not exist. 
It is most unfortunate that engineers in supervisory 
capacities allow the management to dictate on matters 
foreign to their own language; because the management 
often fails to appreciate and understand the training and 
qualifications we engineers deem essential to the profes- 
sion so that those less qualified may not compete and thus 
tend to lower the schedule of compensation. 

There seems to be a lack of appreciation of the engi- 
neer and his profession by the layman, many of whom 
are of the opinion that engineers are being overpaid for 
their work. This is largely attributed to the actions of 
engineers in supervisory positions, who are trying to 
burn the candle at both ends. 

There is also a serious lack of appreciation of the 
engineer and his profession by bankers and other pro- 
fessional men. It is therefore up to the engineering pro- 
fession to uphold the engineer, because his case is not 
any different from that of the banker, lawyer or doctor. 
The engineer, preoccupied with development and applica- 
tion of his science in service to humanity, has played an 
unostentatious part on the stage of world’s work. It 
is unfortunate that the true nature and scope of this 
work has been so little understood. There are many who 
still do not understand the character of service which his 
profession equips him to render. 

Newark, N. J. P. Dias, Plant Engineer, 

Essex County Hall of Records 


Improvised Tube Cutter for 
Return-Tubular Boilers 


IN SMALL PLANTS it frequently happens that when a tube 
or flue for return-tubular boilers needs replacing no tube 
cutter is available. Although the tube can be cut out with 
a chisel, there is danger of damaging the tube sheet; 
therefore a suitable tool for cutting the old tube off inside 
the sheet should be used where possible. 

Such a tool may be assembled from stock material as 
follows: Select a piece of ordinary pipe a size smaller 
than the tube to be cut, one that will just fit inside the 
tube. This piece should be long enough to reach out 
through the firebox, so that a handle through the outer 
end may be used to turn the pipe. 

A stub piece of shafting C somewhat smaller than the 
bore of the pipe is drilled and tapped at one end to re- 
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ceive a stud bolt carrying a knurled pipe cutter wheel. 
Two 3-in. holes are then drilled through the pipe B and 
through the stub shaft C for two rivets as shown. The 
bottom side of the stub shaft should be tapered and a 
wedge fitted below it, the function of the wedge being to 
feed the cutter into the tube. 

In operation, the tool is inserted in the tube until the 
cutter is just inside of the boiler sheet. The wedge F is 
then tapped in, forcing the cutter against the inside of 
the tube. The pipe B is turned by means of the handle G 
and the process continued until the tube is cut through. 


North Bend. Neb. G. G. McVIcKER. 


Control for Pressure-Reducing Valve 


IN ORDER TO SIMPLIFY the arrangement of the piping 
pressure-reducing valves on steam lines are often located 
where they are inaccessible to the operator. On a line 
where changes in pressure are frequently desired, neces- 
sitating readjustment of the spring tension, the following 
arrangement may prove helpful. 

As shown on the diagram, the small line from the dia- 
phragm chamber to the low-pressure side of the valve is 
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Arrangement of manual control for reducing valve 


brought down tc the operating floor level and a globe or 
angle valve inserted in it. A pressure gage is connected 
from the low-pressure side ahead of the controlling valve 
as shown. [he spring of the valve is adjusted for the 
lowest pressure ordinarily required. 

Just below the diaphragm a syphon is placed in the 4- 
in. line to keep cold water in direct contact with it. Be- 
low this, but before the controlling valve A, a 3-in. line is 
led off to a 50-lb. line running to a trap. This $-in. line 
is connected to the trap intake through a globe valve, and 
by proper adjustment a continuous flow is insured in the 
diaphragm connection. Any change in the opening 
through valve 4 causes a corresponding change in the 
opening through the main valve. H. M. SPRING. 

Milford, N. J. 
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Heavy Oil in Solid-Injection Diesels 


THERE SEEMS TO BE considerable discussion upon the 
suitability of heavy fuel oil for diesel engines. Until 
recently we were burning a mixture of two grades that 
resulted in an oil of about 21 deg. to 22 deg. Baume, and 
had fixed on this as a standard, with no desire or expec- 
tation of a change. However, certain events made it 
desirable to seek further economies in fuel if it could be 
accomplished without too much expenditure for new 
material. 

As an experiment, the oil heating system was extended, 
and made more direct, to secure as free as possible the 
flow of the heating water used to heat the oil. The piping 
was covered with lagging of material on hand. The total 
expense of making these changes was under $10. <A 
considerable increase was noticed in the temperature of 
the fuel oil at the engine pumps and it was felt that the 
proportion of the heavier grade of oil could safely be 
increased. Since then we have used mixtures of 19.3 
deg. Baumé and also of 18.6 deg., which last has been 
adopted as standard. 

These results would seem to prove that it is largely the 
preheating of the fuel oil that governs the grade of oil 
that can be used. The new mixture proportions will 
result in a considerable saving in fuel cost if all other 
conditions remain as before, and the engine exhaust 
indicates no change in combustion. 

Aside from the apparent improvement in fuel econo- 
mies an improvement in the lubrication consumptiou was 
noticed, in so far as the filtering was helped by the change. 
We use a gravity oil-washing system consisting of a 
water-jacketed tank in which the old lubricating oil is 
mixed with sodium carbonate and kept at as high a tem- 
perature as we can raise until the sludge is precipitated, 
after which the clean oil is drawn off. By making the 
changes we obtained a higher temperature in the water 
discharged from the fuel-oil heating system, which was 
used, in turn, to maintain the heat of the mixture in the 
lubricating-oil filter, incidentally improving the separation 
of the clean oil from the sludge, with a consequent 
increase of clean oil recovered from each batch. 

Tuos. C. Hutton. 

Abras Grandes, Prov. de Camaguey, Cuba. 


Repairing Steam Injector Nozzles 


THE CAUSE of any unusual wearing away of the parts 
of a steam injector is usually dirty steam, that is, steam 
carrying particles of scale. These particles cut away the 
metal at the top end of the nozzle, leaving the hole there 
too large. Enlargement of the nozzle gives the injector 
a large capacity and that means the injector will not 
operate at as low steam pressure as it did when first 
installed. 

When the nozzle has become considerably enlarged a 
new one should be obtained or the old one built up and 
reamed out. Repair is accomplished by filling the hole 
through the stem, as well as those around the top, with 
hard solder and drilling through. The whole nozzle 
should be cleaned well in muriatic acid ; then the surfaces 
to be soldered should be fluxed with zinc-cut muriatic 
acid. When the hole has been built up it must be bored 
and reamed out, a tapered reamer being used to give 
correct shape to the nozzle. G. M. GEorGer. 

Chicago, Ill. 
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From Among 
Readers’ 


Problems 


SUPERHEATING STEAM By REDUCING— 
In passing saturated steam through a 
reducing valve to a lower pressure, does 
the steam on the low-pressure side be- 
come superheated and if so, how much? 
What happens to all the B.t.u.s in each 
pound of saturated steam after tt is re- 
duced from 100 lb. abs. to 30 Ib. abs. 
A.H.L. 


When steam passes through an orifice 
or reducing valve, the steam in the low- 
pressure side, per pound, has as much 
heat in it as it contained while on the 
high-pressure side. In other words, 
since no work has been done, the heat 
content remains constant. In the case 
mentioned the steam is at 100 Ib. abs. 
pressure, dry saturated, and has a total 
heat content of 1,186.3 B.t.u. After ex- 
panding to 30 Ib. pressure, each pound 
has this same number of heat units 
in it. 

Now, dry saturated steam at 30 lb. 
abs. pressure contains only 1,163.9 B.t.u., 
consequently the difference, or 22.4 B.t.u., 
will superheat the steam. Allowing two 
degrees per B.t.u., the 22.4 B.t.u. will 
superheat the steam about 45 deg. The 
total steam temperature is going to be 
in the neighborhood of 250 + 45 = 
295 deg. F. A more precise result is 
obtained by looking in the superheated- 
steam tables for a steam temperature 
that will give 1,186.3 B.t.u. at 30 Ib. abs. 
This is found to be 296.2 deg. This 
temperature is less than the original 
temperature of the steam, which is 327.8 
deg. F. 

ate 

WatTeER REQUIRED FOR AMMONIA Con- 
DENSER—We have replaced an atmos- 
pheric ammonia condenser by a double- 
pipe condenser. Can the amount of 
cooling water be reduced. I under- 
stand tne heat transfer per square foot 
is higher in the double pife. A.P.L. 


Improved heat transfer permits reduc- 
ing the heating surface, but the flow of 
cooling water cannot be reduced without 
altering final temperatures. 

For example, assume that a con- 
denser having 60 ft. of 2 in. pipe per 
ton of refrigeration requires 2 gal. of 
water per minute per ton of refriger- 
ation with a final rise in temperature 
of 10 deg. F. Suppose that this con- 
denser were replaced with one of the 
later types having only 30 ft. of 2 in. 
pipe per ton of refrigeration to do the 
same work. The same 2 gal. per 
minute per ton would be required on 
the condenser having 30 as on the one 
having 60 ft. if the final temperature 
of 10 deg. is assumed in each case. 
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CHANGING TRANSFORMER BANK TO 
Detta - Detfta ConNecTION—With a 
bank of transformers connected delta- 
delta, as in Fig. 1, could either trans- 
former be disconnected on the high- 
and low-voltage sides, without changing 
any other connection, and have the 
remaining two operate open-delta, fur- 
nishing the same phase rotation for the 
motors on the low side? If this can 
be done then the two transformers’ 
full-load rating will be 58 per cent of 
the delta-delta bank’s capacity. M.P. 


One of the transformers may be re- 
moved from the delta-connected bank 
and continue operation with the two 
transformers. Fig. 2 is the same as 
Fig. 1, except that the B transformer 
is cut out of service without interfering 
with any of the other connections. In 
an emergency it may be possible to 
carry more than 58 per cent of the 
normal load of the bank on the two 
transformers by blowing air on the 
tanks, or by spraying water on them. 





PREVIOUS QUESTION 
DISCUSSED BY READERS 


THE QUESTION 


A BOILER with a pow- 
dered-coal furnace operat- 
ing at a maximum hourly 
evaporation of 12 lb. of 
water per square foot of 
heating surface has four 
safety valves on the boiler 
proper, set to operate at 
600, 612, 615 and 618 lb. 
There is also one safety 
valve on the superheater. 
At what boiler pressure 
should the superheater 
safety valve be set to 
operate? Why? J.p.M. 


1T IS USUAL practice to set the super- 
heater safety valve at from two to five 
pounds lower than the lowest popping 
pressure of the valves on the main drum. 
With even the most up-to-date super- 
heaters of high-temperature-resisting 
alloy steel their behavior at steam tem- 
peratures in excess of 1,000 deg. F. is 
doubtful, and superheaters of the older 
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Fig. 1—Three transformers connected 
delta-delta 
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Fig. 2—Same as Fig. 1, except B trans- 
former has been disconnected, leav- 
ing A and C transformers 
connected open delta 









































types should not operate at anywhere 
near that temperature. If the steam 
flow is suddenly interrupted as a result 
of turbines tripping or other loss of 
load, it is readily seen that with the high 
furnace temperature surrounding the 
superheater it is important to restore 
circulation of steam quickly, which 
shows the necessity of this safety valve 
setting. On the boiler mentioned the 
superheater safety valve should be set 
at 596 Ib. to 598 Ib., the lower value 
being chosen if the pressure does not 
build up so rapidly on loss of load due 
to larger steam capacity. 


H. M. Sprina. 
Milford, N. J. 
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INASMUCH as the pressure drop through 
the superheater was not stated, no exact 
answer can be given. Assuming that 
with an evaporation of 12 lb. of water 
per square foot of heating surface there 
will be a 25 lb. pressure drop through 
the superheater, the safety valve on the 
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superheater outlet should be set at 
576 lb. Hence at maximum hourly 
evaporation the drum valve would pop 
just ahead of the superheater valve. At 
any lower rating, however, the super- 
heater valve would blow first, because 
the pressure drop through the super- 
heater would be reduced with lessened 
steam output. 

In general, superheater safety valves 
should be set to blow at a lower pres- 
sure than the boiler drum safety valves, 
in order that a flow of steam may be 
maintained through the superheater if 
for any reason the main steam flow is 
stopped. This will avoid damage due 
to burning superheater tubes. 

At the Northern Indiana Public Serv- 
ice Company’s plant, which operates at 
650 Ib., an electrical power control valve 
is placed on the main steam header. 
This valve supplements the usual boiler 
safety valves which must be retained to 
fulfill the safety valve requirements of 
the A.S.M.E. Boiler Code. The power 
control valve is set to open at a lower 
pressure than the spring-loaded safety 
valve, and it has a blowdown of only 
1 per cent; whereas the blowdown of 
a spring-loaded safety valve may be up 
to 4 per cent. 

Advantages resulting from the use of 
the electrical power control valve are: 
A more even rate of steaming with more 
uniform pressure; a saving of steam, 
because of decreased blowdown; mini- 
mum use and lessened maintenance of 
regular safety valves. This control 
valve blows ahead of the boiler drum 
valves, and is independent of variable 
pressure drops through the superheater, 
therefore providing safety against over- 
heating superheater tubes. 

Chicago, III. F, E. WERTHEIM. 
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NEITHER the rate of furnace heat libera- 
tion nor its absorption by the boiler 
bears any relation to the superheater 
safety valve pop pressure, except in so 
far as the rate of boiler operation is 
related to superheater pressure drop. 

Safety valves are put on boilers to 
protect them, preventing rupture due to 
excess pressure occuring whenever the 
rate of taking steam from the boiler is 
less than the rate of boiler heat ab- 
sorption. 

Since the superheater has a definite 
pressure loss corresponding to the 
amount of steam passing through it for 
a corresponding boiler rating, and, fur- 
ther, since the superheater must be 
protected both as to pressure and tem- 
perature, it follows that the superheater 
safety valve should pop first, or before 
the drum safety valves. This insures a 
continual flow of steam through the 
superheater to prevent excessive tem- 
peratures, which, if high enough, would 
destroy the superheater. 

If the superheater had the following 
characteristics : 

Boiler rate of firing, % 


100 200 300 400 
Super heat pressure 
BBO MNSS Seiatenecseis-e s'os6 | 4 9 16 


and it was predetermined that 400 per 
cent would be the maximum rate of 
boiler operation designed for 600 Ib. 
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drum pressure, then the drum safety 
valves should begin to pop at slightly 
above 600 Ilb., and the superheater 
safety valve should be set to pop at 600 
minus the maximum superheater pres- 
sure drop (16 lb.), or 584 pounds. 

It would then be possible to operate 
the boiler so as to have a superheater 
outlet pressure of 584 Ib., theoretically, 
at 400 per cent of rating. Although the 
permissible drum pressure minus the 
superheater pressure loss at correspond- 
ing ratings is 591 Ib. at 300 per cent 
rating, 596 Ib. at 200 per cent and 599 
Ib. at 100 per cent, the boiler must 
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A Question 
for Our Readers 


WE ARE EXTENDING 
our 150-lb. steam line to 
supply a new turbine. The 
new pipe is 4 in. in diameter 
and will be insulated with 
14 in. 85 per cent mag- 
nesia. From the main it 
extends 120 ft. and rises 
vertically fifteen feet to the 
turbine. What should be 
the capacity of the trap in- 
stalled to drip this line at 
the heel of the vertical 
rise? The horizontal run 
is pitched away from the 
steam main, R.W.B. 


Suitable answers from readers will 
be paid for’ and published in the 
Aug. 18 number 
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always be fired to give a superheater 
outlet pressure just below 584 Ib. If 
the boiler could be operated to maintain 
exactly 584 lb. superheater outlet pres- 
sure at all loads, then the drum pres- 
sures would be 600, 593, 588 and 585 
Ib. when the boiler is operated at 400, 
300, 200 and 100 per cent of rating, re- 
spectively. Due to the inability of 
manual or automatic control to main- 
tain exactly any given pressure, the 
boiler should be operated to have a 
superheater outlet pressure of 580 Ib. at 
all loads, thereby preventing the safety 
valves from popping. 

If later it was found desirable and 
it was possible to operate the boiler at 
500 per cent rating, in which case the 
superheater pressure loss would prob- 
ably be 25 lb., then the superheater 


*As an alternative to cash payment for 
answers published, readers may select 
any one of the following books. (Be 
sure to state the book desired.) : 


Morrison’s American Diesel Engines; 
Walker and Crocker’s Piping Handbook ; 
Norris and Therkeisen’s Heat Power; Ems- 
wiler’s Thermodynamics; Church’s Steam 
Turbines; Uehling’s Heat Loss Analysis; 
Croft’s Steam. Power Plant Ausiliaries and 
Accessories; Powell’s Boiler Feed Water 
Purification ; Osborne’s Power Plant Lubri- 
cation; Moyer and Fritz’ Refrigeration ; 
Rietschel-Brabbee’s Heating and Ventila- 
tion; Annett’s Electric Elevators. 


safety valve should be set to pop at 

600 minus 25, or 575 lb., and the boiler 

operated to give a superheater outlet 

pressure of 570 Ib. at all loads as a 

practical setting. Hueu J. Byrne. 
San Francisco, Calif. 
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I THINK THAT the superheater safety 
valve should be set to operate first, 
that is, to operate before the safety 
valves on the boiler drum, at say a pres- 
sure of 595 Ib., for the following reasons : 

If the supply of steam from the boiler 
was suddenly shut off, the steam flow 
through the superheater would cease, 
and it is very likely that it would be- 
come overheated, possibly ruining some 
of the tubes. By setting the superheater 
safety valve so that it will blow before 
those on the boiler, sufficient steam will 
flow through the superheater to prevent 
its overheating. But if the superheater 
safety valve was set to blow last, and 
the boiler was subjected to the above 
conditions, there would be no flow of 
steam in the superheater and the chances 
are it would suffer considerably and 
perhaps be ruined altogether. 

F, E. BEscasy. 
Vancouver, B. C. 


a Ke 
THE SAFETY VALVE on a superheater 
should be set to blow before the main 
valves on the boiler, say 5 lb. lower 
than the valve set at 600 lb, to assure a 
flow of steam through the elements at 
all times. The setting of the super- 
heater safety valve may be such that 
when the boiler is steaming under load 
the main boiler valves open before the 
superheater valve. However, if the load 
is dropped the superheater valve will 
blow first. The reason for this is that 
as the load on the boiler increases the 
pressure drop through the superheater 
also increases. If the superheater out- 
let pressure is held constant, the pres- 
sure in the boiler drum will increase, 
and it is possible for the main boiler 
valves to operate before the superheater 
valve. P. Jones. 
Montreal, Que. 
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THE SAFETY VALVE on the superheater 
should be set to operate at a pressure 
slightly below that at which the safety 
valve on the boiler proper will operate, 
say, in this case, 595 or 598 lb., assum- 
ing that operation is at a pressure of 
585 or 590 Ib. gage. Then in the event 
of a shutdown of the engines the safety 
valve on the superheater will operate 
first, giving a flow of steam through the 
superheater and protecting the super- 
heater from blistering and overheating if 
the steam flow through it is interrupted 
for any length of time. Overheating 
may result if there is no hand-operated 
valve on the superheater. The valve 
would probably be an advantage when 
raising steam, because air and steam 
could be blown from the boiler through 
the superheater, giving the superheater 
some protection until the boiler is cut 
in on the line. O. Mayes. 


Elmira, N. Y. 
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Smoke Inspectors 


To Attack Fly-A\sh Problem 


ous angles, covering the industrial, 

railway and domestic heating fields, 
was discussed at the 25th annual con- 
vention of the Smoke Prevention Asso- 
ciation of the United States held at the 
Pantlind Hotel, Grand Rapids, Mich., 
irom June 30 to July 3, inclusive. 
Proper combustion methods, heating 
with gas and coke to eliminate smoke, 
district heating for the same purpose, 
fly-ash collection, measuring smoke and 
soot densities, legislation, law and ordi- 
nance enforcement, and smoke as a 
menace to health were some of the sub- 
jects on the program. An entire day 
was devoted to railroad interests, such 
as locomotive improvements, smoke 
abatement with stokers, burning low- 
volatile coal, direct steaming and other 
topics. 


G ois an PREVENTION from vari- 


SoLips AND GASES PRESENT 
GREATEST PROBLEM 


All the way through the convention 
in papers and discussion there was a 
recurring undertone to the effect that 
great progress has been made in smoke 
reduction. The next step is to attack 
the problem of air pollution by the 
solids, such as cinders, soot and fly ash, 
emitting from chimneys, and the in- 
jurious sulphurous gases. It is the 
solids and gases that do the harm. Re- 
moving these will also solve the smoke 
problem; as one speaker expressed it, 
the coloring matter has been taken out 
of smoke. The tar content of the solids 
picked up has decreased; but cinder, 
dust and soot precipitation has in- 
creased, owing partly to the installation 
of many small underfeed stokers for 
domestic heating and the increasing use 
of pulverized coal. Until an efficient 
inexpensive way is found to eliminate 
these solids, little progress can be made 
in purifying the air. 

Another forward movement was the 
presentation for consideration of the 
association of a table recommending set- 
ting heights for heating boilers equipped 
with mechanical stokers. As a guide 
for architects and consulting engineers 
in determining proper headroom for 
heating plants, this table had been pre- 
pared by the engineering committee of 
the Midwest Stoker Association, and 
was presented by the committee chair- 
man, E. L. Beckwith. Based on results 
obtained with Midwest coals having 35 
to 45 per cent volatile and a heat release 
not to exceed 50,000 B.t.u. per cubic 
foot of furnace volume per hour, the 
table covered firebox compact-welded, 
and horizontal return-tubular _ boilers. 
As the setting heights listed had proved 
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Feeling that great progress has 
been made in smoke elimina- 
tion, the smoke commissioners 
are planning to attack the more 
serious problem of curbing the 
emission of solids and sul- 
phurous gases from chimneys. 
Setting heights for heating 
boilers and many other phases 
of smoke elimination were 
considered at Grand Rapids 
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satisfactory for Midwestern coals with 
their high volatile content, Mr. Beck- 
with could see no good reason for set- 
ting furnaces higher, particularly for 
Eastern coals, which run lower in 
volatile, and, generally speaking, are 
better coals to work with. 

Action on this table of setting heights 
was taken under advisement by the Pub- 
lic Service Committee of the Smoke 
Prevention Association augmented by 
Messrs. Beckwith and Walters of the 
Midwest Stoker Association and a num- 
ber of smoke commissioners and _ rep- 
resentatives of boiler manufacturers. 
Divergence of opinion prevented an im- 
mediate decision, so the matter was left 
to the study of the various city depart- 
ments having membership in the asso- 
ciation. 

By this same body was considered the 
question of making some provision in 
the smoke ordinance for the elimination 
or reduction of the dust nuisance and 
methods of establishing violations were 
discussed. The final action was to ap- 
point a sub-committee to study this 
phase of air pollution, to define a fly- 
ash nuisance, and bring back definite 
recommendations to the next convention. 

At the opening session President 
James J. Fitzgerald of Springfield, 
Mass., reviewed the 25 years’ history of 
the organization. Senator Conlon, of 
Michigan, spoke on legislation for smoke 
prevention. O. W. Kastens, of the Con- 
sumers Power Company, reviewed the 
past and present status of district heat- 
ing, summarized district heating statis- 
tics, discussed types of system, described 
some of the leading plants and discussed 
the economic phases of this service. 
Industries, he said, are becoming con- 
scious of the value of receiving heat 
from a central plant, and prospects are 
good for progress in this direction. A 
new development will be central supply 





of heat to the dwellings in a new real 
estate project. 

G. D. Holliday, of the Grand Rapids 
Gas Company, gave some interesting 
facts on coke and its use as a domestic 
fuel to abate smoke. R. J. Bender, of 
the Whiting Corporation, pictured some 
of Chicago’s pulverized-coal plants, and 
in conclusion made the request that the 
convention, before adjournment, define 
what constitutes a fly-ash nuisance. 
For boilers up to 5,000 sq.ft. of surface, 
he did not consider as a nuisance 25 to 
30 per cent of the ash in the coal dis- 
charging from the stack. In the smaller 
plants the expense of doing any more 
than this would be prohibitive. 

In smoke elimination J. E. Carey, 
chief smoke inspector of Toledo, favored 
education» over court action. In this 
connection he proposed the raising of a 
$100,000 fund to finance an educational 
campaign in smoke abatement and the 
organization of smoke abatement leagues 
in every city in which the association is 
represented, the money to be provided 
by the smoke makers, as its elimination 
would mean an economic saving to them. 
He suggested changing the name of the 
organization to the Fuel Conservation 
and Smoke Abatement League of 
America, and the publication by the 
association of a magazine that would 
be a textbook on these subjects. 

To prevent air pollution, V. W. 
Cherven of the Holland Furnace Com- 
pany, stated that warm-air furnaces 
must have sufficient chimney flue draft 
and clean heating surface. The operator 
must be familiar with correct firing 
methods, must select the fuel that will 
give cleanest results, and eliminate air 
leaks above the fuel bed. Fully 80 per 
cent of all complaints are caused by an 
inadequate or leaky chimney. Methods 
of detecting leaks in chimneys were 
described. Use of a power suction 
machine to keep boilers clean was 
recommended. Firing methods cover- 
ing anthracite, bituminous coal and coke 
were outlined, and six fundamentals 
were enumerated for the successful 
operation of a warm-air heating plant. 

Oliver J. Grimes, managing director 
of the Committee of Ten of the coal and 
heating industries, outlined the purposes 
and activities of that body, whose head- 
quarters is in Chicago. To advance the 
interests of Midwest coals, the com- 
mittee acts as a clearing house for the 
member associations, and aids in ad- 
justing many problems to the satisfac- 
tion of the consumer. Mr. Grimes sug- 
gested similar organizations in other 
communities to aid the public in its 
heating difficulties, which for the most 
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part are smoke problems caused by faulty 
combustion. 

Discussing fly-ash collection in De- 
troit, J. C. McCabe selected four typical 
plants in that city and disclosed the 
percentages of combustible and ash. In 
a forced-draft chain-grate plant equipped 
with an impingement collector, the ma- 
terial caught ‘vas one-half carbon and 
one-half ash. In a powdered-coal plant 
equipped with an electrical precipitator 
the carbon was reduced to 5 to 10 per 
cent, leaving 90 per cent fine ash. The 
method is highly efficient, but the cost 
for moderate-sized plants is excessive. 
In a plant burning powdered coal and 
wood refuse the material caught by an 
internal vortex type of collector was 
53 per cent combustible and 47 per 
cent ash. In a stack refuse collector 
equipped with a spray tower on a brass 
smelter cupola he was not able to get a 
distinction between combustible and 
ash, owing to the presence of metallic 
oxides. 

These various types of collectors are 
functioning, but not doing good enough 
work. A comparatively inexpensive 
good collector of diversified type to fit 
different installations is needed. Sample 
dust collections containing 55 per cent 
carbon and 45 per cent ash leads Mr. 
McCabe to believe that the automobile 
is a factor in the production of carbon 
in the atmosphere. 

A comprehensive and most interest- 
ing paper on the measurement of smoke 
densities and soot fall was read by 
W. A. Carter. of the Detroit Edison 
Company. Measurement of suspended 
impurities was divided into two classes, 
one in which the measurements are 
made out of doors and the other in 
which they are made within doors, such 
as in a boiler breeching. The various 
methods and equipment, such as_ the 
different smoke charts, the Umbrascope, 
the Bausch & Lomb smoke-inspection 
instrument, the Owens jet dust counter, 
and the automatic filter, and the measure- 
ment of ultra-violet radiation, were pic- 
tured and described. 

Within-door tests included the use of 
the blower, the stack mirror, smoke in- 
dicator, and various types of smoke 
recorders. For measuring fallen im- 
purities, Mr. Carter regards the deposit 
gage as the most reliable device. 
Numerous tables were included to in- 
dicate how the results from various 
locations can be recorded and compared. 

In closing, the author urged the smoke 
inspectors to take every opportunity to 
advise the architects designing indus- 
trial power plants, the contractors erect- 
ing them and the operators of these 
plants upon means of reducing the 
amount of smoke and flue dust emitted 
from their stacks. If men of broad 
boiler operating experience and suitable 
personalities are used to make these 
contacts it should be possible to get 
better cooperation than by taking of- 
fenders into court. 

It is his hope that the newly formed 
committee on Pure Air sponsored by 
the American. Society of Mechanical 
Engineers will be able to help in the 
study and solution of problems pertain- 
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ing to the minimizing of smoke and 
flue dust from stacks. 

In discussing the two papers last men- 
tioned, H. W. Evans, secretary of the 
board of engineers advisory to the smoke 
abatement commission of Chicago, ad- 
vised the inspectors to forget about the 
problem of smoke abatement, as they 
were merely changing the color of the 
smoke cloud, and demand the elimina- 
tion of the solids and sulphur gases 


emitted from the stacks. The latter 
nuisances are doing the damage to 


property and linen, and by getting rid 
of them the smoke problem will also be 
solved. Provisions in a smoke ordi- 
nance calling for the removal of 75 per 
cent of the solid and gaseous emissions 


from a stack would solve the entire 
problem, he thought. 

All this was introductory to a mov- 
ing-picture demonstration of the opera- 
tion of a new washer by Charles M. 
Gerhold. Claims for the machine were 
that it will effectively remove the sul- 
phurous gases and the solids emitted 
from a stack. 

Officers elected for the coming year 
were as follows: James J. Fitzgerald, 


president; L. G. Plant, first  vice- 
president; Herbert H. Dunn, second 
vice-president; Frank A. Chambers, 


secretary-treasurer; George Beck, ser- 
geant at arms. 

Toronto, Ont., was selected as 
next convention city. 


the 
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Large Turbine-Compressor Set 
For Rosherville, South Africa’ 


O MEET the increasing needs of 
the compressed-air system that sup- 
plies various mines on the Rand, South 
Africa, the Victoria Falls and Transvaal 
Power Company, Ltd., recently placed 
in operation what is the largest turbine- 
compressor in the world. This Brown 
Boveri unit, with capacity to deliver 
77,600 cu.ft. per minute at a pressure 
of 135 Ib per square inch absolute 
furnishes compressed air for pneumatic 
drills, operating hoists, pumps, drill- 
sharpening machine, power hammers, 
and ventilation of out-of-the-way places. 
The unit is installed at the Rosherville 
compressor station, which had an initial 
installed capacity in 1911 of 18,000 kw., 
made up of six 3,000-kw. turbine-type 
compressor sets driven by steam turbine. 
The demand for compressed air varies 
widely, according to the hour of the day, 
and amounts to about 335,000 cu.ft. per 
minute during several hours of the drill- 
ing shift. For the remainder of the 24 
hr., and at week-ends, the load is re- 
latively light, but notwthstanding this 
the weight of compressed air supplied at 
present is about 6,000 tons per week day. 
Some idea of the size of the system 
may be obtained from the fact that the 





Fig. 1—Impeller blades are drilled in 
the side to lighten them and so 
reduce centrifugal stresses 


total weight of air contained in the pipe 
system, at normal pressures and tem- 
peratures, is calculated to be about 70 
tons. 

The compressor set is designed to 
meet the following operating conditions: 


Compressor 
Volume of air to be delivered, 


RUNNIN a eg G84 eiiec een Gg Ale eke a ROA 77,600 
Inlet pressure, lb. per sq.in. abs... B2.4 
Temperature at suction, deg. F.... 68 
Delivery pressure, lb. per sq.in. abs. 35 
SCGG, TAR 60 is8 68 cee se vee oe 2,700 


Because of the relatively high com- 
pression ratio of 11.16, two cylmders 
were necessary to accommodate the im- 
pellers. Each cylinder was subdivided 
into four parts, in order to permit ship- 
ment. The rotor for the low-pressure 
cylinder has six impellers of relatively 
large dimensions, whereas the high- 
pressure rotor has eight impellers of 
smaller dimensions. Each rotor is 
carried on two bearings, lubricated by 
oil under pressure from the turbine. A 
collar thrust bearing is provided for 
each cylinder, and a claw-type coupling 
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2—Detail of balance piston for 
compensating axial thrust 


Fig. 


connects the two parts of the rotor. This 
arrangement allows inspection of the 
rotor to be accomplished with a mini- 
mum of trouble. Despite the large 
volume of air to be handled, the rotor 
is of the single-flow type, which in- 
sures a simple layout for the compressor 
suction mains. 

The low- pressure impellers are 55 in. 
in diameter. They are constructed of a 
special high-tensile alloy steel, and 
drilled to reduce their weight and the 
centrifugal stresses. 

Each compressor cylinder is provided 
with a balance piston for compensating 
the axial thrust produced by the differ- 
ence in pressure of the air flowing 
through the impellers. This arrange- 
ment was adopted in preference to a 





*Abstract from Brown Boveri Review, 


April, 1931. 
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balance for both 


common 
cylinders, to avoid the necessity of trans- 
mitting the axial thrust through the 


piston 


coupling. The design of the balance 
piston, which is of the self-equalizing 
type, can be seen in Fig. 2. Any variation 
in the axial thrust produces a small dis- 
placement of the shaft, together with the 
balance piston, with the result that the 
play in the labyrinth glands of the 
piston is altered in such a manner as to 
cause the pressure acting on the outer 
face to be modified as required for com- 
pensating the thrust. 

Cooling the compressor is effected by 
means of four pairs of tubular inter- 


coolers, no form of jacket, or internal 
cylinder cooling being used. The cooler 
casings are arranged vertically at both 
sides of the compressor, and form an 
integral part of both the upper and 


lower cylinder castings. The tubes 
are soldered into the tube and 
stiffening plates, and cambered to 


allow for expansion. With this ar- 
rangement the space required at the side 
of the compressor for dismantling the 
cooler is reduced to a minimum. 

The compressor unit is driven by a 
single-cylinder turbine operating con- 
densing with steam at 170 lb. per square 
inch and 608 deg. F. 
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Tests on Lubricants 


For Turbine and Engine Service 


* 


By FRANK L. GRAY 
Luoricating Engineer 
Gary Works, Illinois Steel Co. 


N petroleum products the presence 

of organic constituents having acid 
characteristics, and contamination by 
alkalies and mineral acids, is denoted 
by the neutralization number, which is 
the weight in milligrams of potassium 
hydroxide required to neutralize one 
gram of oil. The neutralization num- 
ber may be converted to per cent acidity 


by the equation: 
56 X 1,000 282 K 100 
N = A 
Where NV = Neutralization number 
and A = Per cent acidity. 


56= Atomic weight of potas- 
sium hydroxide (KOH). 








282 = Atomic weight of acid 
calculated as oleic (C,, 

H,, COOH). 
1,000 = Conversion factor from 


gram to milligrams. 


100 = Conversion factor to per 
cent. 
. 28,200 N 
Hence A = "56,000 ==3 05 N ap- 
proximately. 


Therefore, the per cent acidity is 
practically one-half the neutralization 
number. This analysis is of particular 
value in turbine and other oils used in 
a circulating system. 


DEMULSIBILITY TEST 


Rapid separation of water is a neces- 
sary characteristic, especially in turbine 
oils. A volume of 27 c.c. of oil and 
53 c.c. of distilled water is emulsified 
at 130 deg. F. by rotating a paddle for 
five minutes at a 1,500 r.p.m. The rate 





*Abstract from a paper presented at the 
27th annual convention of the Association 
of Iron and Steel Electrical Engineers, held 
in Cleveland, June 15 to 19. 
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of settling out of the oil in cubic cen- 
timeters per hour is called the Herschel 
demulsibility. The rate of separation is 
decreased, or possibly prevented, by 
foreign materials. This is a physical 
condition known as an emulsion. Oils 
in service in circulating systems, bath 
lubrication, and even new oils in stor- 
age, must be tested at intervals for 
oxidation, moisture, sediment or other 
changes in its properties. Several 
analyses are given in Table I to show 
action of oil over a period of time 
while in service. 


TABLE I—TESTS ON TURBINE OIL, 140 TO 145 
VISCOSITY AT 100 DEG. F. 


Neutralization 

Hours Number Per Color, 

in Mg. KOH Cent Demulsi- Standard 
Serv- Per Gr. of Oil Acidity _ bility Number 
New 0.01 0.005 1,620 Water white 

594 0.01 0.005 1,500 I to 1} 

2,602 0.01 0.005 600 

5,373 0.02 0.010 1,020 1 

8,337 0.04 0.020 570 14 
12,431 0.029 0.0146 780 1 to 1} 
14,865 0.023 0.0116 1,200 Ito 13 


The oil referred to in Table I is 
operating in a 30,000-kw. turbine at 
1,500 r.p.m., with bearing temperatures 
of 110-120 deg. F. There are 2,000 gal. 
of oil in the circulating system, which 
has a bypass continuous filter. The oil 
is centrifuged about every 18 mo. and 
150 gal. of make-up oil is used per year. 

Turbine oils deteriorate in service, 
due to oxidation. Asphaltic material 
insoluble in the oil or soluble free acids 
are products of oxidation. In the pres- 
ence of water free acids form insoluble 
soaps when in contact with iron or 
copper. These are the properties of 
this class of oils in which we are most 
interested. When the acids form soaps 
they become powerful emulsifying 
agents, and when water is present an 
emulsion is formed. The stability of 


this emulsion depends upon the acid 
soaps present. It is for this reason that 
a close check is kept on the acidity and 
demulsibility of the oil in service. As 
the acidity gets higher the separation 
becomes worse, so we have set a figure 
of 0.75 mg. KOH per gram of oil as 
the point at which the oil must be 
changed. Asphaltic material, another 
cause of oxidation, will be detected by 
the color test and also by the precipita- 
tion number, which is the number of 
cubic centimeters of precipitate formed 
when 10 c.c of oil is mixed with 90 c.c. 
of petroleum naphtha and centrifuged. 

Emulsion tests on new turbine oil 
will determine the initial quality of the 
oil and the care of the refiner, but will 
have no bearing upon the stability of 
the oil in service. 

Twenty-seven samples of oil were 
taken over a period of five years from 
a continuous filter with auxiliary heat- 
ing and settling tanks of a three-cylin- 
der direct-connected 4,000-hp., reversing 
steam engine and a twin-tandem, geared, 
10,000-hp., reversing steam engine. 
The oil is constantly subject to con- 
tamination by steel mill dust and 5 per 
cent compounded cylinder oil. There 
are 3,500 gal. in the system operating 
at 430 gal. per hour, and an average 
of 500 gal. per month is added as 
make-up. The oil used is a treated, 
neutralized and filtered light engine oil 
with a viscosity of 125 to 135 sec. 
Saybolt at 100 deg. F. 


TABLE II—TESTS ON OIL USED IN STEAM 


ENGINES 
Neutralization 
Number 
Viscosity at Per Cent Per Cent Mg. KH 
100 Deg. F. Moisture Sediment per Gr. of Oil 
(New oil) 132 None None 0.06 
2501 0.48 0.63 0.60 
263 0.221 0.041 1.37 
343 0.44 0.29 0. 581 
380 0.96 0. 962 1.43 
400 2. 162 0.43 1.792 
440 1.96 0.26 1.49 
1 Minimum. 2 Maximum. 


A direct relation is shown in Table II 
between viscosity, moisture and acidity, 
but not so with sediment. The sedi- 
ment present in the samples is a fine 
mill dust soluble in the oil at high tem- 
peratures, which has an indirect bearing 
on the viscosity of the oil and a direct 
relation to the sludge formed. 

With the same system working on 
less capacity, operating at 780 gal. per 
hour, a sediment percentage of 0.49 was 
recorded after the settling tanks had | 
been cleaned and 700 gal. of make-up 
oil added. Two weeks later at a rate 
of 720 gal. per hour the sediment had 
increased to 1.34 per cent. During this 
period an average of 1,692 gal. of 
make-up oil per month was added. The 
great amount of make-up oil was neces- 
sitated by the rapid formation of an 
emulsified sludge, because the oil did 
not have sufficient rest to settle out the 
suspended solids. 

By periodical analysis only can oils 
in service be intelligently watched and 
unnecessary shutdowns prevented. This 
necessitates the cooperation of an oil 
chemist or one competent to use the 
proper equipment for an oil analysis. 
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New Furnace Forces Air 


Through Pulverized Coal 


peepee oe CHANGES in the design 
of pulverized-coal furnaces were 
recently proposed by T. F. Hurley, a 
British engineer. In a paper presented 
before the Institute of Fuels, and re- 
ported in the April issue of the Journal 
of the Institute, Mr. Hurley developed 
a theory indicating that turbulance is 
not necessary, and that more rapid com- 
bustion can be obtained in a streamline 
furnace utilizing centrifugal force to 
hold the pulverized fuel in position while 
the consuming air passes through it. 

Mr. Hurley agreed with previous in- 
vestigators along this line that the rate 
of combustion is determined almost en- 
tirely by the relative movement of the 
coal particle in respect to the surround- 
ing gases. He showed also that under 
normal conditions the particle quickly 
acquires the velocity of the surrounding 
gases, even where there is a wide dif- 
ference in velocity at the start. 

He pointed out that with coal on 
grates high rates of combustion are 
possible, in spite of the extremely small 
ratio of coal surface to coal volume, 
because the coal stays stationary while 
the gases pass by. He therefore sought 
some means of producing an equivalent 
effect with pulverized fuel, and chose 
centrifugal force as the logical means of 
accomplishing this. 

Mr. Hurley. then studied some of the 
most successful so-called turbulent 
burners, and decided that their success 
is not due to the turbulence itself, but 
to centrifugal forces. He said: “Un- 
less very violent indeed, mere turbulence 
is insufficient to cause a fuel particle to 
change from one stream to another; it 
cannot escape from the inert atmosphere 
by which it is rapidly surrounded, and 
it does not find its way into an atmos- 
phere containing fresh oxygen supply. 
Combustion, therefore, is slow and un- 
certain, and can only be completed in a 
relatively long time, that is, in a large 
combustion chamber. It follows that 
the logical method of burning coal in a 
small combustion chamber is not to in- 
duce turbulence, but to submit the fuel 
particles to centrifugal force, causing 
them to travel across the current of air 
flowing in streamlines, 


“An analysis of the fundamental prin- 


ciples of the most efficient group of 
these burners shows that the flame con- 
sists, essentially, of an outer annulus 
of secondary air rotating in streamlines 
around an inner core of primary air and 
fuel, from which the fuel is compelled 
to travel across the streamline by cen- 
trifugal force. 

“In such a burner the fuel particle is 
acted upon by a tangential force due to 
the drag of the carrying air, and out- 
ward radial centrifugal force due to its 
rotation, and, finally, the resistance of 
the air to radial motion.” 

Mr. Hurley said that Dr. Lander, 
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after returning from the International 
Conference on Bituminous Coals, at 
Pittsburgh, in 1928, also suspected that 
the success of so-called turbulent burn- 
ers was not actually due to the turbu- 
lence. Dr, Lander create an artificial 
“typoon” with water, and found that the 
flow in it was not at all turbulent, but 
that of a free vortex. In this he found 
that particles of sand would settle in 
coaxial cylinders through which the 
water would flow. 

The accompanying illustration shows 
the cross-section of an experimental fur- 
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“Involute air trunk 


Experimental furnace has operated at heat 
release of 500,000 B.t.u. per cubic foot 
per hour 


nace built by Mr. Hurley. The cham- 
ber is small, designed to burn 400 Ib. 
of fuel per hour. It was constructed as 
simply as possible, using ordinary fire- 
brick without water cooling, and the 
fuel was introduced with the air through 
a circumferential involute instead of 
from a separate source. 

The results obtained appear to be in 
good agreement with those predicted 
from theoretical considerations. It was 
found possible to run at the designed 
capacity, making good producer gas 
with very little smoke, and the ash was 
rejected with the gas. Visual examina- 
tion showed that the fuel particles did 
take up an equilibrium radius. 

In spite of the high heat release (over 
500,000 B.t.u. per cubic foot per hour), 
the brickwork remained in good condi- 
tion after many hours’ running, and the 
metal vanes through which the air was 
supplied showed no signs of overheating. 
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Passenger Elevators 


That Go to Sea 


BiG STEAMSHIPS under construction in 
all parts of the world run to a size and 
luxury requiring passenger elevators, 
according to the Otis Elevator Com- 
pany. Nine large ships now being built 
in American shipyards will have pas- 
senger elevators comparable to those of 
the best modern buildings. Passenger 
elevators are being installed in vessels 
being constructed by other countries. 

The design and construction of ele- 
vators for ships is much more difficult 
than for shore use and they must be pro- 
vided with special safeguards because of 
the rolling and pitching of the ship and 
the damp, salt atmosphere in which they 
operate. All apparatus must be designed 
to occupy a minimum of space. 

Controller switches must be so con- 
structed that they will not close when 
the ship rolls or pitches. This is ac- 
complished either by using the solenoid- 
type switch with the armature moving 
vertically to make contact, or by using 
the clapper-type switch on which springs 
aré mounted with sufficient tension to 
prevent the switch from closing of its 
own weight. 

Traveling cables, which carry the 
control wires to the elevator car, if al- 
lowed to hang free from the bottom of 
the car will swing and the loop of the 
cable will catch on obstructions in the 
hatch, resulting in broken electrical 
connections. It is necessary, therefore, 
to provide a protective duct or sheath 
made of sheet metal, for the traveling 
cable, extending the full height of the 
elevator hoistway. 

All oil reservoirs for motor bearings, 
worms, gears and other revolving parts, 
have to be designed to prevent spilling 
of oil and at the same time to insure 
these parts a full amount of lubricant at 
all times. Since the elevators operate 
continually in a damp, salt atmosphere, 
all vital parts must be protected against 
rust or corrosion. The car safety and 
the counterweight safety parts must 
have a rust-resisting finish, such as 
Parkerizing or cadmium plating, to in- 
sure that these parts shall always be in 
working order. 

In addition to the safeguards fur- 
nished with elevators operating under 
normal conditions, ship elevators must 
be equipped with a special safety device 
mounted on the counterweight frame. 
This safety is designed to operate im- 
mediately, in case the hoisting ropes 
break, and prevent further descent. This 
insures the safety of persons who may 
be below the lowest landing of the 
elevator. 


¥ 


At THE Hartford meeting of the 
A.S.M.E., Council authorized the Re- 
search Committee of the society, through 
appointment of a sub-committee, to ad- 
vise and cooperate with Dean A. A. 
Potter of Purdue University in the 
matter of research projects and experi- 
ments to be conducted on the new 
3,200-Ib. boiler recently installed in the 
university laboratory. 
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WHAT'S NEW 
IN PLANT 
EQUIPMENT 


New Pipe Fittings for Welding 


COMPLETE line of seamless steel 

fittings for welding, consisting of el- 
bows, tees, reducing tees, bull plugs and 
reducing nipples, as well as the Taylor 
forged-steel butt-welding flanges which 
have been on the market for over three 
years, has been developed by the Taylor 
Forge & Pipe Works, Box 485, Chicago, 
Ill. All sizes to 24 in., inclusive, will 
be ready for distribution within the 
near future, but at present only sizes 
12 in. and smaller are available. The 





Typical group of Taylor seamless steel 
pipe forged fittings made to facil- 
itate pipe system fabrication 
by welding 


tees are made in sizes of 2 to 8 in. This 
line of seamless pipe fittings permits 
entire pipe systems fabricated by weld- 
ing to be installed with the use of only 
circumferential welds. 
Taylor fittings are light in weight, 
requiring relatively few and light sup- 
ports. The elbows are made without 
thinning or buckling of the walls, and 
have the advantage of short tangents 
to facilitate welding and accurate lining 
up. Elbows are made of the standard 
center-to-end measurement of American 
standard extra-heavy screwed fittings, 
and with end-to-center-to-end dimension 
equal to 66 times the nominal pipe diam- 
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eter. The ends are machine-tool bev- 
elled, providing a smooth, clean surface 
for welding. 

The tees are a forged tubular product 
not to be confused with forged-steel 
tees that are made solid and drilled out. 
They are made to pipe thickness at the 
ends, with the body thickened up, espe- 
cially around the outlet, to give the 
required reinforcement. The tees also 
have sweep outlets, this feature being 
particularly important in high-velocity 
lines. 

Claims made for the forged fittings 
may be stated briefly as follows: The 
reducing nipples are designed especially 
for welding, with sufficient length to aid 
installation, yet shorter in dimension 
than that of the screwed reducing nipple. 
The smooth, well-balanced shape of the 
reducing section reduces materially the 
friction to flow. The bull plugs are 
forged under approved conditions, 
formed to an ellipsoidal shape to with- 
stand end pressure, and made with a 
surplus of straight section to enable easy 
and simple attachment to the pipe. The 
butt-welding flanges, providing for the 
insertion of valves in welded pipe in- 
stallations, have a long fillet at the hub 
to prevent distortion, and are made to 
comply with American standard strength 
requirements. 


Improved Belt Conveyor Idlers 


A SERIES OF CONVEYOR BELT troughing 
and return idlers equipped with roller 
bearings has been brought out by the 
C. O. Bartlett & Snow Company, Cleve- 
land, Ohio. The bearings of each pul- 
ley are provided with a positive screw 
adjustment so arranged that wear may 
be taken up without removing the pulley 
from the supporting brackets. 
Provision is made for renewing the 
pulley shells without destroying the pul- 
ley ends, which are made of cast iron. 
These renewable shells are made from 








seamless-steel tubing, 4 in. thick and 
6 in, in diameter. 

Four brackets, mounted on an inverted 
steel channel, support the three pulleys 
of the troughing idler which provide a 
continuous support across the belt ex- 
cept for a j-in. gap between pulleys. 
Open tops in the brackets permit any 
pulley to be removed without disturbing 
the bracket or adjacent pulley. 

A single grease-fitting serves to 
lubricate the two bearings of each pul- 
ley in the troughing idlers. The longer 
return idler pulleys have a fitting for 
lubrication at each end. The Series 40 
troughing and return idlers are offered 
in nine sizes for belt widths ranging 
from 18 to 60 inches. 


Testing Instrument for Calcium 


Chloride Brine 


THE INSTRUMENT 
illustrated, called 
the “Calci-Chlor- 
O-Meter,” is de- 
signed to show 
the exact freezing 
point of any cal- 
cium - chloride 
brine automati- 
cally, taking into 
consideration the 
temperature of 
the brine. The 
freezing point of 
any brine, from 
—20 to +120 
deg., can be as- 
certained with 
accuracy in as 
brief a time as it 
takes to read the 
instrument. 
The instrument 
* combines in a sin- 
gle syringe every- 
thing necessary 
to make a com- 
plete test: a hy- 
drometer and 
thermometer with 
a container and 
means of with- 
drawing the brine. 
It has its own 
correction tablv, 
which _ resolves 
the float scale 
reading and tem- 
perature reading 
down to the true freezing point. 
With this instrument, which is made 
by E, Edelmann & Company of Chi- 
cago, Ill., it is not necessary to have 
a knowledge of mathematics or chem- 
istry to make an accurate test. 
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Series 40 troughing 
idler with renew- 
able pulley shells 
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Gate valve with ball bearing thrust 


Ball Thrust Bearing Gate 
Valve 


UsE OF BALL THRUST BEARINGS charac- 
terizes a line of gate valves designed 
for 600 Ib. gas pressure recently devel- 
oped by the National Machine Works, 
1559 Sheffield Ave., Chicago, III. 

The valve body is of cast steel. The 
disk and the gate are of high-carbon 
steel and seat faces of nitro-alloy. The 
two ball thrust bearings are totally in- 
closed within the valve housing. In 
the valve illustrated the measurement 
from .fact to face of flanges is 484 in 
the inside diameter 16 in. and the total 
lift 12 inches. 


Arc Welder With Single 
Adjustment 


ONLY ONE ADJUSTMENT is found on the 
full-range arc welder announced by the 
USL Battery Corporation, Niagara 
Falls, N. Y. All current adjustments 
are made by a simple “electrode indi- 
cator,” which is set by the operator for 
the size of electrode being used. The 
machine is then ready for the welding 
job. A high striking voltage of 60 
is provided and is constant for all 
commercial sizes of electrodes, either 
bare or coated. The generator is de- 
signed to produce an are which prevents 
burning on light work and assures deep 
penetration on heavy work. 


Full range are 
welder which has no 
voltmeters, switches 
or rheostats’' for 
voltage and current 
adjustments 
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Completely Inclosed 
Friction Clutch 


A COMPLETELY INCLOSED disk clutch for 
power-transmission service is being 
offered by the Dodge Manufacturing 
Corporation, Mishawaka, Ind. In both 
the engaged and disengaged positions 
the clutch is fully inclosed, assuring 
safety as well as protection against dust 
and dirt. The clutch consists of a lat- 
erally free friction disk capable of being 
clamped between two heavy steel disks, 
one of which is keyed to the central 
shaft, which may be either the driving 
or driven member. Compression of the 
disk between the clutch faces is by 
three toggle members actuated by an 
internal cam of cylindrical form, which 
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Section of Dodge friction clutch 


is moved lengthwise on the shaft by a 
slip ring and shifting yoke. 

The friction disk consists of two 
ground asbestos disks riveted to a steel 
plate through which the torque is trans- 
mitted at its periphery. 
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MetAL SprAYER — This device, de- 
signed for building up metallic surfaces, 
can be used to spray lead-tin alloys or 
any metal with a low melting point. 
It can also be used for spraying lead 
on tanks requiring protection from 
acids. The device weighs 24 lb., oper- 
ates on 110-volt a.c. or dic. current, 
and requires compressed air between 
75 and 125 Ib. per sq.in. It is put 


out by the Taywal Corporation Sales 
Chattanooga, 


Agency, Tenn. 











Christian Rite-Lo-Speed motor 


Motorized Speed Reducer 


EMBODYING A STANDARD footless stator 
and rotor and heat-treated alloy steel 
helical gears, the “Rite-Lo-Speed” mo- 
tor introduced by J. D. Christian, 512 
Brannan St., San Francisco, Calif., is 
put out in four series and in sizes from 
1 to 30 hp., with a junior model in 
sizes from 4 to 1 hp. The gears com- 
prising the power transmission are ball 
bearing mounted and arranged in a 
compact manner so that the entire as- 
sembly is scarcely larger than the motor 
itself. The entire assembly is protecte: 
by a dirt- and water-proof housing. 

Series S is standard, comprised of 
the motor and housing with a single 
power take-off. Series B is a single- 
motor unit with a gear housing at each 
end having two power take-offs at the 
same speed. Series C is the same as 
Series B with the exception that it has 
two power take-offs at different speeds. 
Series D is a single motor unit with 
gear housing: at one end with power 
take-off at reduced speed and with a 
high speed motor shaft extended through 
the rear end bell. 


Silencer for Air-Compressors 
and Blowers 
ABSENCE OF BAFFLES and obstructions 


of any kind to the flow of air or gas is 
a feature of the new line of silencers 








Burgess straight-through silencer 


for air compressor intakes announced 
by the Burgess Battery Company, 111 
West Monroe St., Chicago, IIl. 

Briefly, the silencer consists of a per- 
forated pipe surrounded by a_ sound- 
absorbing material, the whole being in- 
closed in a jacket or shell. With this 
design a straight opening is provided 
through the muffler equal to the inside 
area of the pipe line. It therefore offers 
no more restriction to the flow of air 
than the same length of standard pipe. 
The sound waves expand into the ab- 
sorbing material and are destroyed. 
Sizes range from 3 to 6 inches. 


67 





NEWS of the FIELD 





Vv 


Federal Power Commission Inaugurates 


Survey of Operating Company Control 


OR THE PURPOSE of obtaining 

facts “needed in carrying on its func- 
tions prescribed by the Federal Water 
Power Act,” the Federal Power Com- 
mission has started an investigation of 
the ownership, control and affiliations of 
the public utility operating companies 
which are licensees of the commission, 
it was announced last week by Chair- 
man Smith. 

This study, it was stated, will ‘“in- 
clude the collection of all available facts 
bearing upon the ownership and con- 
trol, direct or indirect (through stock 
ownership or control or otherwise), of 
stock, security, or capital interest of 
public utilities engaged in the develop- 
ing, transmitting, or distributing of 
hydro-electric power for sale or use in 
the public service where the same 
enters into interstate business, or where 
the same, or any part thereof, shall be 
subject to regulation by the Federal 
Power Commission under the jurisdic- 
tion conferred by the Federal Water 
Power Act; by holding companies, in- 
vestment trusts, individuals, partner- 
ships, corporations, associations, and 
trusts, and the organization, financing, 
development, management, operation, 
and control of such holding companies, 
investment trusts, partnerships, corpora- 
tions, associations, and trusts.” 

Dr. Walter M. W. Splawn, who last 
winter completed an investigation of 
railroad holding companies for the 
House Committee on Interstate Com- 
merce, has been engaged by the power 
commission as special assistant to con- 
duct its study. 


Temporary Stay Granted 
Against lowa Power Tax 


AFTER A HEARING before three judges 
in the federal court at Boise, Idaho, the 
court issued a temporary injunction 
against the attorney general of Idaho 
and the commissioner of law enforce- 
ment to prevent them from collecting 
the kilowatt-hour tax against the Utah 
Power & Light Company enacted at the 
last session of the Idaho legislature. 
The court indicated, in closing the 
hearing on July 3, that its decision in 
the matter will be rendered about Sept. 1. 
The decision will be on a motion of the 
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state of Idaho to dismiss the action. 
The Utah Power & Light Company was 
required to post a $30,000 bond to in- 
sure the state against loss. The state 
secured permission, in case of a decision 
against the law, to re-open the case for 
introduction of evidence. 

Both sides have indicated prepara- 
tions to take the case to the United 
States Supreme Court. The power 
company assailed the law on several 
constitutional grounds and_ submitted 
affidavits tending to show the tax ap- 
plied to a commodity which went in- 
stantly into interstate commerce and for 
that reason was out of the state’s tax 
range. The state contended the power 
was developed from a resource within 
the state and was therefore taxable. 
Counter affidavits were submitted. 


New Safety Rules Added to 
California Boiler Code 


To MAINTAIN reasonable safety in the 
operation of steam boilers, the California 
Industrial Accident Commission has 
deemed it necessary to add new sections 
to its Boiler Safety Orders, it was an- 
nounced recently by F. A. Page, chief 
boiler inspector of the commission. The 
new regulations take care of conditions 
which are either not covered or insuffi- 
ciently covered by present sections, 
particularly in connection with boilers 
that have been in service twenty years 
or more. 

The first two sections of the new rules 
provide for the periodical removal of 
enough tubes to allow thorough test and 
inspection of fire-tube and_horizontal- 
tubular boilers over 36 in. in diameter, 
where the design is such that proper 
examination of the internal surfaces of 
shell or drums is otherwise impossible. 
Another section covers the maximum 
age, minimum thickness and length of 
secondhand tubes used in water-tube 
boilers. Provision is made in other sec- 
tions for the reduction of the working 
pressure to 50 Ib. per sq. in. after Jan. 
1, 1940, in 36-in. drum boilers of lap- 
seam construction, and the increase of 
the minimum factor of safety from 5 to 
5.5 after Nov. 1, 1935. 

Another section stipulates that the 
minimum factor of safety to be used in 








calculating the allowable working pres- 
sure on shells of horizontal-tubular 
boilers over 36 in. in diameter, having 
two longitudinal lap seams running the 
full length of the shell, shall be base 
on the age of the boiler, which factor 
shall be increased by one-half point 
beyond the factor of 5 for each five 
years over twenty years of age. 

Other sections require that the riveted 
and staybolted surfaces of newly in- 
stalled, internally fired boilers be left 
uncovered until after each boiler has 
been fired up and all leaks stopped, and 
that the seller of a boiler, changing 
both ownership and location, must report 
such sale to the commission, giving the 
state serial number, name and address 
of purchaser and the new location. 


Beauharnois Inquiry Goes 
On; Results Inconclusive 


Resutts to date of the investigation 
into the affairs of the Beauharnois 
Power Corporation before a_ special 
committee of the Canadian House of 
Commons are inconclusive on every 
count. There has been a conflict of 
engineering opinion over certain navi- 
gation features of the canal, the begin- 
ning of a legal debate over the validity 
of the order-in-council by which the 
Federal Government approved the Beau- 
harnois scheme in 1929, and revelation 
of the fact that Beauharnois has not 
yet obtained formal sanction of the de- 
tail plans for work now in progress. 
Rumors of a very serious nature involv- 
ing high officials of the company, states- 
men and even members of the judiciary 
are flying thick and fast, but so far there 
has been no evidence of this kind aired 
before the committee. Auditors are now 
at work on the company’s books, and 
counsel for the committee has intimated 
that he will soon commence the ex- 
amination of individuals who will be 
able to discuss the financial aspects of 
the company’s activities. 

The principal development of the last 
few days of the inquiry has been a sharp 
difference of opinion between two Do- 
minion Government engineers on the 
merits of different phases of the navi- 
gation and power project. K. M. 
Cameron, chief engineer of the Depart- 
ment of Public Works, declared he was 
generally in agreement with the plans 
under which the Beauharnois canal was 
being built. In this he openly differed 
from D. W. McLachlan, engineer of 
the Department of Railways and Canals, 
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who is also chairman of the Canadian 
section of the International Joint Board 
of Engineers which investigated the 
waterway scheme. The whole regular 
flow of the St. Lawrence River could 
be turned through the Beauharnois 
canal without unsatisfactory effects on 
navigation, Mr. Cameron believes, while 
Mr. McLachlin declares that navigation 
would be difficult if not impossible if 
this were done. 


Ambrose Swasey Makes Gift 
To Engineering Foundation 


AMBROSE SwaseEy, founder of The En- 
gineering Foundation and _ surviving 
member of the firm of Warner & 
Swasey, has added $250,000 to his 
previous gifts to the foundation, bring- 
ing their total to $750,000. The gift 
was made at a dinner given recently in 
New York City by Chairman H. Hobart 
Porter of the foundation, at which Mr. 
Swasey was the guest of honor. 

In making this gift Mr. Swasey said, 
“For many years past, and especially 
since 1914, I have thought that a great 
service to mankind might be rendered 
by the stimulation of research and 
development work in the engineering 
profession, and have sought to further 
that end by assisting in establishing The 
Engineering Foundation, whose income 
would be available for such purposes. 

“It has been my privilege on previous 
occasions to assist in the endowment of 
this foundation, and, having a high ap- 
preciation of the very practical and help- 
ful results that have been already 
achieved, and believing that the broad 
and well-laid plans of the foundation 
promise even greater service in the 
future, I now take great pleasure in mak- 
ing available to The Engineering 
Foundation, through United Engineering 
Trustees, Inc., an additional fund of 
$250,000 for the furtherance of research 
in science and engineering, or for the 
advancement in any other manner of the 
profession of engineering and the good 
of mankind.” 


75,000-Kw. Substation 
Completed at Herndon 


Appinc 75,000 kw. to the power facili- 
ties of the San Joaquin Light & 
Power Corporation’s system, its new 
substation at Herndon, about ten miles 
north of Fresno, Calif., was placed in 
operation June 30. From this substa- 
tion a 100-mile, 220-kv. transmission 
line has been built to Bellota, where 
it ties in with the Pacific Gas and Elec- 
tric system. From Bellota, the line ex- 
tends to the Wilson substation, using the 
steel towers of the present 220-kv. 
Sacramento-Merced line erected by the 
Great Western Power Company. This 
interconnection makes available to the 
San Joaquin system electric power from 
both the hydro and steam-electric power 
from the new plants at San Francisco. 
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THE “ACID TEST” FOR TRANSFORMERS 





The two large 20,000-kva. water-cooled transformers shown in the foreground are 
undergoing tests for copper losses, in the “big pit’ at the Pittsfield Works of the 
General Electric Company. Along the left wall of the pit, three 26,000-kva. ma- 
chines which have successfully undergone a series of tests are shown awaiting ‘‘finish- 
ing", prior to being disassembled for shipment. At the far end of the pit an oil- 
immersed, airjet-cooled 25,000-kva. transformer is set up for regular factory tests) 
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AS.A. Adopts Formula 
For Pipe-Wall Thickness 


A BASIC FORMULA for use in calculating 
pipe-wall thickness suitable for various 
pressure-stress relationships has recently 
been adopted by the Sectional Commit- 
tee on Standardization of Wrought-Iron 
and Wrought-Steel Pipe and Tubing of 
the American Standards Association. 
The formula is based on the Barlow 
formula with modifications to provide 
for mill tolerance, metal removed in 
threading, mechanical strength and cor- 
rosion. It is as follows: 

For pipe of nominal diameter 4 in. 
and over. 


1.75S 
=———— (¢ — §,1 
P= == (¢—01) 
where P = the internal pressure in 
Ib. per sq.in., gage; 
D = the outside diameter of 


pipe in inches; 


S =the fiber stress in the 
wall in Ib. per sq.in.; 
t = the pipe wall thickness 


in inches. 


Among the advantages claimed for 
this formula in the computation of pipe- 
wall thickness schedules are that it 
eliminates the use of two formulas, 
permits the selection of one value of 
P/S for each schedule of pipe-wall 
thickness and involves a minimum of 
change in existing pipe standards. 

So far tentative pipe-wall thickness 


schedules for 1,000 P/S ratios.of 25, 40, 
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50, 70, 105 and 155 have been set up 
to indicate the application of the 
formula. Consideration is also being 
given to the values of stresses allowable 
in piping for temperatures above 750 
deg. F., for use in connection with the 
basic formula. 


Purchasing Agents Want 
Standard Valve Markings 


DIFFICULTIES and sometimes serious ac- 
cidents resulting from lack of uniform 
markings, or entire absence of mark- 
ings, on valves and fittings have 
prompted the National Association of 
Purchasing Agents to establish a com- 
mittee whose object will be to develop 
uniform markings and promote their 
general adoption by manufacturers. The 
work is under the chairmanship of 
E. H. Weaver, district purchasing agent, 
Union Oil Company of California, 
Seattle. 

In the oil fields particularly, where 
valves and fittings are used several 
times, lack of uniform markings be- 
comes a serious problem because of in- 
ability to identify pressures, but all other 
users of valves and fittings are more 
or less handicapped. The difficulties 
arise from confusion as to pressures, 
some valves showing safe working pres- 
sures, others test pressures; some show 
steam pressures while others apply to 
oil, water and gas. In many cases cast- 
ing numbers are shown. The recent 
use of various alloys in valve manufac- 
ture adds another reason for confusion, 
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for users cannot properly identify the 
valves when ordering new parts or re- 
placements. 

The N.A.P.A. is inviting the co- 
operation of the American Petroleum 
Institute, National Electric Light Asso- 
ciation, American Standards Associa- 
tion, American Railway Association 
and others whose members are directly 
concerned with the problem. 

A survey of difficulties actually ex- 
perienced is now in progress, the results 
of which will form the basis for a joint 
conference between manufacturers and 
users of valves and fittings, sometime 
this fall. 


Start Investigation of 
Los Angeles Power Board 


APPOINTMENT Of a special committee of 
nine citizens to conduct a thorough in- 
vestigation of operations of the Los 
Angeles department of water and power 
in order to put at rest rumors concern- 
ing the department and particularly con- 
cerning the power bureau has_ been 
made by John C. Porter, mayor of Los 
Angeles. Announcement of the appoint- 
ment was made in a recent message to 
the City Council, and was accepted after 
the council had defeated a motion to 
refer the message to the council’s water 
and power committee. 

The investigation committee members 
named by Mayor Porter, are Oscar 
Lawler, attorney; George J. Kurtz, 
president Los Angeles Railway Corpora- 
tion; George V. Brock, president Brock 
& Company; C. J. Thorson, . former 
banker; Merritt H. Adamson, president 
Adohr Creamery; William A. Simpson, 
president Simpson Construction Com- 
pany; G. D. Robertson, president Los 
Angeles Realty Board; E. J. Fleming, 
president Downtown Business Men’s 
Association, and Victor H. Rossetti, 
president Farmers’ & Merchants’ Na- 
tional Bank, 


Obituary 


GeorGE EvuGENE Sty, former vice- 
president of the United Publishing 
Company, died on July 7 in St. Charles, 
Mo., from a stroke of apoplexy. He 
was on his way to the Missouri Ozarks 
for a vacation. Born in Fredonia, 
N. Y., 60 years ago, he was at one time 
advertising representative of Power in 
New York City. 


GeorGE FILLMORE SWAIN, professor 
emeritus of engineering at Harvard 
University and one of the leading 
authorities in the country on hydraulic 
engineering, died unexpectedly on July 

at his summer home in Holderness, 
N. H. Professor Swain was born on 
March 2, 1857, in San Francisco, Calif. 
He received his technical education at 
the Massachusetts Institute of Tech- 
nology and the Royal Polytechnique 
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COMING 
CONVENTIONS 


American Society of Mechanical En- 
gineers. Regional meeting in Kan- 
sas City, Mo., Sept. 7-9. Annual 
meeting in New York City, Nov. 
30-Dec. 4. Secretary, Calvin W. 
Rice, 33 West 39th St., New York 
City. 


American Institute of Electrical En- 
gineers. District meeting at Lake 
Tahoe, Calif., Aug. 25-28. District 
meeting at Kansas City, Mo., Oct. 
22-24. Secretary, F. L. Hutchin- 
son, 33 West 39th St., New York. 


American Welding Society. Fall 
meeting at the Copley-Plaza Hotel, 
Boston, Mass., Sept. 21-25. Sec- 
retary, M. M. Kelly, 33 West 39th 
St., New York City. 


Association of Edison Mluminating 
Companies. Forty-seventh annual 
meeting at The Greenbrier, White 
Sulphur Springs, W. Va., Sept. 21- 
25. Secretary, Preston S. Millar, 
80th St. and East End Ave., New 
York City. 


International Railway Fuel Associa- 
tion. Annual convention at the 
Hotel Sherman, Chicago, Ill., Sept. 
15-16. Secretary, C. T. Winkless. 
200m 700, La Salle Street Station, 
Chicago, Ill. 


National Association of Power Engi- 
neers. Annual convention and me- 
chanical exposition in the Conven- 
tion Hall, Kansas City, Mo., Sept. 
7-11. Secretary, Fred W. Raven, 
417 South Dearborn St., Chicago. 


Southwest Power Conference and 
Show will be held in Convention 
Hall, Kansas City, Mo., Sept. 7-11. 
Secretary, George F. Klein, Cham- 
ber of Commerce, Kansas City, Mo. 


Third International Conference on 
Bituminous Coal. At Carnegie In- 
stitute of Technology, Pittsburgh, 
Pa., Nov. 16-21. Chairman, Thomas 
S. Baker, president of Curnegie In- 
stitute of Technology. 


Universal Craftsmen Council of En- 
gineers. Annual convention at the 
Sherman Hotel, Chicago, Ill., Aug. 
4-8. Secretary of Convention Com- 
mittee, James J. Blaine, 7342 
Harvard Ave., Chicago, IIl. 
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School in Berlin. A teacher of civil 
engineering, first at M.I.T. and later 
at Harvard, he was also a consulting 
engineer of national reputation in the 
hydraulic, railroad, construction and 
architectural fields. He was a member 
of the American Society of Civil Engi- 
neers and the Society for the Promotion 
of Engineering Education. 


Francis J. NANKIVELL, mechanical 
and electrical engineer of New York 
City, died on July 5 at Shokan, N. Y.., 
of heart disease. He was 38 years old. 
Born in Yokohama, Japan, where his 
parents were living temporarily, he was 
graduated from Cornell University in 
1918. Since that time he had been asso- 
ciated with several light and power com- 
panies, chiefly around New York City. 
He was the inventor and patentee of 
several labor-saving devices relating to 
power, and had also done considerable 
construction work both in this country 
and South America. 





Personals 


Irvinc E. Mou ttrop, chief engineer 
of the Edison Electric [luminating 
Company of Boston, recently received 
the honorary degree of ‘Mechanical 
Engineer” from Stevens Institute of 
Technology, in recognition of his work 
in supervising the construction of the 
Charles Leavitt Edgar Station, which 
was the first central station to use a 
steam pressure above 650 pounds. 


FraANK O. CLEMENTs, technical di- 
rector of the General Motors research 
laboratories, was elected president of 
the American Society for Testing Ma- 
terials at the recent annual meeting of 
the society in Chicago. SAMUEL T. 
WAGNER, consulting engineer of the 
Reading Company, was elected vice- 
president, along with the following mem- 
bers of the executive committee: 
ARTHUR W. CARPENTER, KENNETH B. 
Cook, J. B. Jounson, Georce C. D. 
LeNnTH and O. L. Moore. 


O. MILne, chief engineer of Peabody, 
Limited, has just returned from the 
Peabody Engineering Corporation’s of- 
fice in London, where he has _ been 
studying foreign conditions for the past 
year. After spending a short time in 
this country, he will go back to London 
to continue his work there. 


Dr. Dorsey A. Lyon, director of the 
Engineering Experiment Station at the 
University of Utah, was elected presi- 
dent of the Utah Society of Engineers 
at the recent annual meeting of the 
society in Salt Lake City. Other offi- 
cers elected are: C. C. Pratt, first 
vice-president; Frep RICHARDSON, sec- 
ond vice-president; R. R. Woo. Ley, 
secretary; R. K. Brown, treasurer; and 
T. C. Apams and H. C. Goopricu, 
retiring president, members of the ex- 
ecutive committee. 


J. M. Hipece, works manager of the 
East Pittsburgh plant of the Westing- 
house Electric & Manufacturing Com- 
pany since 1927, has been made general 
works manager for the company. C. H. 
CHAMPLAIN, manager of the Westing- 
house works at Sharon, Pa., for the 
last eight years, succeeds Mr. Hipple at 
East Pittsburgh, and M. L. Fawcett 
becomes works manager at Sharon. 


NicHoLas GERTEN, formerly  vice- 
president of the Blaw-Knox  Inter- 
national Corporation, has been elected 
president of that organization. Before 
joining the Blaw-Knox company, Mr. 
Gerten was an engineer in the technical 
department of the Mitsubishi Company. 


S. RosENZWEIG, engineering consult- 
ant and president of The Korfund Com- 
pany, sailed on July 11 for an extended 
business trip abroad. He plans to visit 
many European plants and arrange for 
the American manufacture of such ma- 
chinery isolation materials as are ap- 
plicable to engineering practice in this 
country. 
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Business Notes 


BEARDSLEY & PIPER COMPANY, Chi- 
cago, Ill., announces the establishment 
of a new department for the engineer- 
ing, development and marketing of pul- 
verized fuel systems for furnaces, boilers 
and heating equipment of every descrip- 
tion. Aubrey J. Grindle, pulverized fuel 
engineer and pioneer in this field, has 
become associated with the company to 
head the new department. He will have 
complete charge of its engineering, 
manufacturing and sales activities. 


KieLey & MvuELter, INnc., New York 
City, announce the appointment of the 
Engineering Sales Company, under the 
direction of H. E. Wheeler and H. J. 
Prebensen, with offices at 2831 South 
Park Way, Chicago, as their representa- 
tive for northern IIlinois. 


FAIRFIELD ENGINEERING COMPANY, 
Marion, Ohio, announces that E. A. 
Thumlert has joined its sales organiza- 
tion and will specialize in the design and 
sales of skip hoists for handling coal and 
ashes, as well as ash hoppers and gates. 
Mr. Thumlert was formerly with the 
PaLMER-BEE ComMPANY, and previous to 
that was connected with the BEAUMONT 
CoMPANY. 


Fusion WELDING CorporaTIoNn, Chi- 
cago, Ill., has appointed the Puritan 
Compressed Gas Corporation, 2012 
Grand Ave., Kansas City, Mo., as its 
distributor for the State of Kansas and 
the western portion of Missouri. 


WESTINGHOUSE ELeEctric & MANUu- 
Company, East Pittsburgh, Pa., an- 
nounces the appointment of L. S. Wash- 
ington as manager of the northeastern 
section of the company’s Southwestern 
sales district, and E. D. Stewart as 
manager of the southwestern section of 
the district. Mr. Washington will have 
charge of all activities in the St. Louis, 
Mo., and Memphis, Tenn., offices, while 
Mr. Stewart will be in charge of activ- 
ities covering the Houston, Dallas, San 
Antonio and El Paso, Texas, offices. 


THE DAMPNEY CoMPANY OF AMERICA, 
Hyde Park, Boston, Mass., announces 
that William Richards has become as- 
sociated with its marine department in 
New York. Mr. Richards was formerly 
chief.engineer of the United States & 
Australasia Lines, also formerly at- 
tached to the Fuel Conservation Section 
of the United States Shipping Board, 
and recently assistant marine superin- 
tendent of the Lykes Brothers-Ripley 
Steamship Company, at Galveston, 
Texas. 


SeuarE D Company oF TEXAS, a 
subsidiary of the Square D Company, 
Detroit, Mich., recently opened its new 
tactory at 3111 Polk Ave., Houston, 
lex., to handle the distribution and 
service of Square D and Diamond Elec- 
trical Manufacturing Company prod- 
ucts in the states of Texas, Louisiana, 
Mississippi, Arkansas, Oklahoma and 
part of Tennessee. 
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How’s Business ? 


STABILIZATION of commodity 
prices in June is clearly encourag- 
ing, as are many indications of 
strength in the domestic business 
structure, according to The Busi- 
ness Week of July 15. “Our 
index for the latest week registers 
some slight reaction from the 
sharp slackening of business in 
June, but it is still too early, and 
too contrary to the usual seasonal 
trend, to expect any conclusive 
evidence of the immediate in- 
fluence on the level of production 
and trade of the new psychologi- 
cal and financial factors in the 
picture.” 

Production of electricity by 
public utility companies for the 
week ended July 4 was 1,575,780,- 
000 kw.-hr., or 2.8 per cent below 
the corresponding period last year, 
according to N.E.L.A. figures. 
The Atlantic seaboard shows an 
increase of 3.8 per cent in elec- 
trical output above last year. The 
central industrial region registers, 
as a whole, a decrease of 1.9 per 
cent, although the Chicago dis- 
trict shows an increase of 5.5 per 
cent. The Pacific Coast shows a 
gain of 0.4 per cent, 











Trade Catalogs 


DirseL ENGINEs—Detailed operating 
records of the municipal diesel plant 
at Madison, S. D., are given in an 
illustrated bulletin recently issued by the 
Busch-Sulzer Bros.-Diesel Engine Com- 
pany, St. Louis, Mo., under the title, 
“7-Year Operating Record of a 15-Year 
Old Diesel Plant at Madison, South 
Dakota.” <A brief history and descrip- 
tion of the plant is included with the 
operating data. 


WeELpInNG—Leaflet L-20518, just is- 
sued by the Westinghouse Electric & 
Manufacturing Company, East  Pitts- 
burgh, Pa., describes and illustrates a 
gas-engine-driven, high-speed welder 
designed especially for field pipe-line 
welding. Another recent publication of 
the company is Welding Data Bulletin 
No. 15, which shows many unusual arc 
welding achievements, explains various 
methods of testing and discusses ways 
of obtaining good welds. 


SwitcHBoarps — A full description, 
with many illustrations, of the stand- 
ardized_ sectional “SAFtoSWITCH- 
BOARD” is contained in Bulletin No. 
293 just issued by the Bull Dog Electric 
Products Company, Detroit, Mich. 


Metrats—The characteristics and ap- 
plications. of stainless and heat-resisting 
alloy steels are comprehensively dis- 
cussed in a new publication of the sub- 
sidiary manufacturing companies of the 
United States Steel Corporation. Copies 


may be obtained from the National Tube 
Company, Pittsburgh, Pa. 


Pre1nc—Bulletin 106, recently issued 
by Tube-Turns, Inc., Louisville, Ky., 
contains an up-to-date chart which 
facilitates the rapid and accurate cal- 
culation of expansion loops made up 
with “Tube-Turns” and straight runs of 
pipe. 


Pumps—Engineering Data Sheet No. 
1, just issued by the Yoemans Brothers 
Company, 1433 Dayton St., Chicago, 
Ill., contains charts, tables and other 
information of use in figuring the ca- 
pacities of pumps and tanks for the 
water supply of public buildings. 


v 


Fuel Prices 


FUEL OF. 
Boston—July 8, tank-car lots, f.o.b. 
12@14 deg. Baumé, 2.9c. per gal.; 28@ 
32 deg., 4.83c. per gal. 


New York—July 7, f.o.b. Bayonne, 
N. J., 28@34 deg. Baumé, industrial 
use, tank-car lots, 4c. per gal.; f.o.b. 


3avway, 30@40 deg., furnace, tank-car 
lots, 5c. per gal. 


Philadelphia—June 25, No. 3, indus- 
trial gas oil, $1.83 per bbl.; No. 4, light 
industrial fuel oil, $1.31 per bbl; No. 5, 
medium industrial fuel oil, $1.20 per bbl.; 
No. 6, heavy (Bunker C), $1.05 per bbl. 


Pittsburgh—July 8, f.o.b. local re- 
finery, fuel oil, 30@34 deg., 2.25¢.@2.75c. 
per gal.; 36@40 deg., 2.25¢.@2.725c. per 
gal. 

Cincinnati— July 7, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumeé, 
4.5c. per gal.; 26@30 deg., 4.75c. per 
gal.; 30@32 deg., 5c. per gal. 


Chicago—July 2, tank-car lots, f.o.b. 
Oklahoma; freight to Chicago, 90c. per 
bbl. or 42 gal.; 18@22 deg., 27.5c. per 
bbl.; 22@24 deg., 35c. per bbl.; 24@26 
deg., 37.5c. per bbl.; 26@28 deg., 45c. per 
bbl.; 28@30 deg., 50c. per bbl. 


St. Louis—June 30, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.07 per 
bbl., or 42 gal.; 26@28 deg., $1.145 per 
bbl.; 28@30 deg., $1.195 per bbl.; 30@32 
deg., $1.295 per bbl.; 32@36 deg., gas oil, 
2.520c. per gal.; 38@40 deg., distillate, 
3.026c. per gal. 


Dallas—July 4, f.o.b. local refinery 
24@26 deg., 70c. per bbl. or 42 gallons. 


COAL 


Bituminous At Mine, for Price 
(Net Tons) Shipment to per Ton 

Pool 9, super low-vol.. New York... $1.60 @$1.85 
Pool 10, h. gr. low-vol. New York... 1.50 @ 1.60 
Pool 11, low-vol.. New York... 1.35 @ 1.45 
Smokeless, mine-run.. Chicago..... 1.50 @ 1.75 
Smokeless, slack..... Chicago..... .50 @ 1.00 
Harlan, Ky., slack.... Chicago..... .75@ .90 
Franklin, Ill., mine-run Chicago..... Z..45 
Franklin, Ill., screen... Chicago..... 1.25 @ 1.75 
Ind. 5th Vein, m.-r.... Chicago..... 1.20 @ 1.75 
Standard IIl.,mine-run St. Louis..... 1.25 @ 1.40 
W. kKy., mine-run.... Louisville.... .85 @ 1.25 
W.Kiy., slack: ...... 25. Louisville... . .60 « 75 
Pittsburgh, mine-run. Pittsburgh.... 1.30 @ 1.60 
Smokeless, mine-run.. Cincinnati... 1.65 @ 1.75 
Smokeless, slack..... Cincinnati. . . ate Ge &.25 
IKXanawha, mine-run.. Cincinnati... 1.00 @ 1.30 
Kanawha, nut-slack. Cincinnati... 75 @ .90 
Anthracite At Mine, for Price 
(Net Tons) Shipment to per Ton 
Buckwheat... ..<.0< New York... $3.10 @$3.25 
PEIN co kha sees New York... .90 @ 1.40 





ew Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DE- 


PARTMENT, WHICH IS PREPARED TO FUR 
COMPLETE DAILY 


Calif., Fresno—N. D. and S. Naman, 3232 
East Fulare St. and H. Krum, 311 Broadway, 
ag the construction of a pre-cooling plant on 

a 


Calif., Pasadena—City will receive bids within 
next two months for the construction of Pine 
Canyon dam, 300 ft. high above foundation on 
San Gabriel River, 4 mi. above Azusa: reser- 
voir to impound 40,000 acre ft. of water. Es- 
timated cost $5,000,000. S. B. Morris, City 
Hall, is engineer. 


Calif., San Jose—City awarded contract for in- 
stallation of ice-making and refrigeration plant 
in service building at County Hospital, Santa 
Clara County, to Carbondale Machinery Co., 1031 
South Broadway, Los Angeles. $11,630 


Colo., Grand Junetion — Public 
c/o C. N. Stannard, Pres., 15th and Champa 
Sts., Denver, plans the construction of two 
hydro-electric plants on Gunnison and Colorado 
Rivers here. Estimated total cost $600,000. 


Conn., Hamden—Town awarded contract for 
the construction of a sanitary sewer and pump- 
ing station at Spring Glen Section to A. DiMarco, 
1 So. Kensico Ave., White Plains, N. Y. $93,557. 


Service Co., 


Conn., Hartford—Engineering Dept., City Hall, 
awarded contract for the construction of a 
pumping station, also flood protection in Dyke 
project, to C. W. Blakeslee & Sons Ine., 58 
Waverly St., New Haven, $82,374. 


D. C., Anacostia—Bureau of Yards & Docks, 
Navy Dept., Washington, awarded contract for 
barracks and boiler plant at Naval Air Station 
here to Worham Bros., Empire Bldg., Knoxville, 
Tenn. $251,866. 


D. C., Washington—Owner c/o W. W. Jordan, 
710 MeLachlen Bank Bldg., plans the construc- 
tion of an 11 story retail merchandise mart and 
theatre building including swimming pool, steam 
heating and air conditioning systems, elevators, 
ete. Estimated cost approximately $10.000,000. 
O. Harvey Miller, McLachlen Bank Bldg., is 
architect. 


Ia., Creston—City, B. Tallman, Clk., will soon 
award contract for the construction of a sani- 
tary sewer and sewage disposal plant improve- 
ments including pumping station, pumping 
equipment, sludge and water pumps, gas holders, 
ete. P. K. DeVoe is city engineer. 


Kan., Dodge City—City awarded contract for 
the construction of a sanitary sewage system 
and pumping station, ete. to C. L. Burt, Hut- 
chinson, Kan. $17,860. 


Kan., Liberal—City awarded contract for the 
construction of a light and power plant includ- 
ing equipment to Cardin Machinery & Electrical 
Co., Cardin, Okla. Estimated cost $34,000 


Mass., Ayer — Constructing Quartermaster, 
Camp Devens, will receive bids until July 29 
for the construction of an electric distribution 
system at Camp Devens. Private plans. 


Mass., Quiney—City of Newton will receive 
bids until July 15 for the construction of a city 
hall and memorial building at Commonwealth 
Ave. and Walnut and Homer Sts. Estimated 
coste $1,000,000. Allen & Collins, 75 Newbury 
St., Boston, are architects. Bids for steam 
heating system, ete., will be taken later. 


Mass., 
pared for the 
water plant 
Cedarwood St. 


Waltham—City is having plans 
construction of a high 
including pump _ house, 


Estimated cost $50,000. 


pre- 
pressure 
ete. on 


Mich., Detroit—Public Lighting Commission, 
East Atwater St., had plans prepared for the 
eonstruction of a 2 story, 50 x 50 ft. sub- 
station at Warren and 14th Aves. Estimated 
cost $50,000. Smith, Hinchman & Grylls, 800 
Marquette Bldg.. architects and engineers. 
Equipment will be required. 


nm, New Hampshire State Hos- 
pital is having plans prepared for a 1 story 
brick and concrete power plant. Estimated cost 
$40,000. W. A. Stone, State House, is purchas- 
ing agent. R. D. Kimball Co., 6 Beacon St.., 
Boston, Mass., is architect. 


N. J., Elizabeth—Elizabethtown Consolidated 
Gas Co., 16 West Jersey St.. will build a 50 x 75 
ft. power plant and boiler room at Third Ave. 
Estimated cost $40,000. Private plans. Work 
will be done by separate contracts. 


72 


N. J., Holmdel — Dept. of Institutions & 
Agencies. State Office Bldg.. Trenton, postponed 
construction of group of institution buildings at 
New Jersey State Hospital. $1,350,000. Divi- 
sion Architecture & Construction, State Office 
Bidg., Trenton, Archt. and Engr. Maturity 
probably in September. 


N. J., Little Falls—Passaic Valley Water 
Commission, 156 Ellison St., Paterson, awarded 
contract for dismantling and removal from Little 
Falls pumping station, two Holly pumping units, 
four Reidler pumping units, four Francis water 
turbines and penstocks, two steam _ turbines, 
centrifugal pumping units and_ miscellaneous 
engines and machinery to Citron-Byer Co., Muir- 
heid Ave., Trenton. 


the 
including two 
Brooks & Sons 


0., Greenwich—City awarded contract for 
construction of a pump house 
centrifugal pumps, ete., to T. C. 

o., Jackson, Mich. $14,700. 


R. I., Providence—State of Rhode Island, 
County Court House, W. B. Greenough, 30 South 
Main St., received low bids for the construc- 
tion of an 8 story court house including steam 
heating and ventilation systems, etc., at College 
and Benefit Sts. Estimated cost $2,000,000. 
Jackson, Robertson & Adams, 1216 Turks Head 
Bldg., are architects. 


Tenn., Memphis—Bd. of Water Commission- 
ers will receive bids about August 12, James 
Sheahan Water Pumping Station at Normal 
State Teachers College, incl. wells, Layne & 
Bowler electric pump, ete. Estimated cost 
$2,000,000. Fuller & McClintock, 170 Bway., 
New York, are engineers. TT. H. Allen, McCall 
Bldg., Memphis, is associate engineer. This 
corrects reports in July 7 issue. 


Tenn., Nashville—State of Tennessee will soon 
receive bids for the construction of a group of 
buildings including administration building and 
auditorium, agricultural ys ———- building, 
ete. Estimated cost $1,000,000. R. Me- 
Cornack, 10006 Carnegie Ave.., Disease O., is 
architect. 


Utilities Co., Abilene, 
plans extensions and improvements at San 
Angelo and San Angelo District, including sin- 
gle ph. volt rufral extension lines and 3 ph., 2300 
v. bank of transformers and primary metering 
equipment for new ice plant: constructing 12 
kv. line and 3 ph., 2300 v. line in South Ver- 
non oil field to serve power and lighting de- 
mands; 440 v. 3 ph., line near Iraan, to serve 
central power equipment at Corvette oil field: 
electric extensions at Rule, etc. Estimated cost 
$150,000. Part of work will be done by day 
labor and part by separate contracts. 


Texas—West Texas 


Tex., San Antonio—A. W. Parker, Construct- 
ing Quartermaster, awarded contract for a heat- 
ing plant for engineering shop at Randolph 
Field, 14 mi. north of San Antonio to C. Wallace 
os Co., 2224 Summer St., Dallas. $17,- 


Vt., Bennington—Bennington College will re- 
ceive bids until July 20, for_three dormitory and 
one college building on Elm St. Estimated 
cost $1,000.000. J. W. Ames and E. S. Dodge, 
148 State St., Boston, are architects. 


” 


Wash., Newport — ‘‘Z’’ Canyon 
H. L. Cooper, 101 Park Ave., New York, N. 
Enegr., is having preliminary plans prepared for 
the construction of a hydro-electric development 
to include dam and power plant, 650,000 hp. 
total capacity at Canyon Z on Columbia River 
about 20 miles from Canadian line, also large 
chemical plant. Initial cost of dam and power 
house $4,500,000. Total estimated cost ap- 
proximately $17,600,000. Maturity indefinite. 


Project, c/o 
¥.. 


B. C., Brilliant — West Kootenay Power & 
Light Co., Ltd., Rossland, B. C., plans develop- 
ment on Kootenay River here to develop 30,000 
hp. Estimated cost $4,000,000. 


Sask., Regina — Canadian 
Montreal, Que., awarded contract for power 
house to Bird. Woodhall & Simpson, Ltd., 


Regina. Estimated cost $80,000. 


Pacific Railway, 


Italy—Municipalities of Bologna, Naples, Pal- 
ermo and Milan, plan the construction of refrig- 
erated warehouse and distribution plants for 
meats and dairy products, also for fruits and 
vegetables. Each to exceed $1.000,000. 


NISH A MORE 
SERVICE TO THOSE WHO WISH IT 


Equipment 
Wanted 


Boiler, Stoker, Handling Equipment, Etce.— 
Fargo, N. D.—State Board of Administration, 
E. G. Wanner, Secy., Bismarck, will receive 
bids until July 25, for a new 400 hp. stand- 
ing type boiler, traveling gate stoker, handling 
equipment, ete. for proposed improvements to 
heating and power plant at State Agricultural 
College. 


Exhaust Fan—St. Louis, Mo.—Aalco Laundry 
& Cleaning Co., 3700 Olive St., plans to pur- 
chase a 36 or 48 in. motor driven, 220 d.c. 
exhaust fan. 


Power Units—Shreveport, La.—Southwestern 
Gas & Electric Co., plans the installation of 
additional power units totaling 18,750 kw. 
Estimated cost $500,000. 


Pumping Units—Philadelphia, Pa.—Dept. of 
ity Transit, C. E. Myers, Dir., City Hall Annex. 
will receive bids until July 28 for five electri- 
eally operated centrifugal sump pumping units 
complete for Broad St. subway, West Philadel- 
phia branch. Cont. 314 


Refrigerating Equipment—Washington, D. C. 
—Bureau of Standards will receive bids until 
July 16, furnishing and _ installing carbon 
dioxide refrigerating equipment in Power Plant 
Building here. 


Storage Battery—Wellington, N. Z.—Ministry 
of Public Works, will receive bids until Aug. 
25 for a storage battery complete, 150 amp. 
capacity for Mangahao power scheme. 


Industrial 
Projects 


J., Allwood—American Colortype Co., 207 
wai 25th St.. Néw York, N. Y., is having 
revised plans prepared and bids taken about 
July 15 for alterations to plant here. Estimated 
cost $40,000. Ballinger Co., 12th and Chestnut 
Sts., Philadelphia, Pa., is architect and engineer. 


N. Y., Brooklyn—Rand Rubber Co., Halsey 
St. and Sumner Ave., awarded contract for ad- 
dition and alterations to factory to Sracer & 
Tueru, c/o owner. Estimated cost $40,000. 


N. Y., New York — National Screen Service 
Inc., 126 West 46th St., plans the construction 
of a 7 story, 98 x 100 ft. factory at 346 to 
354 West 40th St. Estimated cost $250,000. 
J. M. Berlinger, 232 Madison Ave., Archt. 


N. Y., Ridgewood—Stahl-Meyer Co., 172 East 
127th St., New York, N. Y., awarded contract 
for the construction of a meat packing plant 
to W. E. Anderson, 885 Flatbush Ave., Brook- 


lyn. Estimated cost $60,000 


Pa., Carnegie—Superior Paper Products Co., 
will soon award contract for the construction of 
first unit of paper plant, 1 story, 80 x 180 ft. 
Estimated cost $50,000. Braziell & Anderson, 
309 4th Ave., Pittsburgh, are architects. 


Pa., Palmerton — New Jersey Zinc Co., 160 
Front St.. New York, N. Y., is having plans 
prepared for additions to its plant here. New 
equipment will be _ installed. Estimated cost 
with equipment. $150,000. 


Tex., Fort Worth—Sinclair Companies, Fort 
Worth National Bldg., will not make improve- 
ments to old Pierce’ refinery plant here. 
$2.000,000. Project in abeyance. Company to 
re-operate refinery without carrying out pro- 
posed remodeling program. 


Harlingen—C. W. Parson, Milan Bld¢., 
plans to construct a 1-story, 90 
dry ice plant here. Estimated cost 
Private plans. 


Tex., 
San Antonio, 
x LiO ft. 
$60,000. 


Tex., Galveston—Stability Leather Goods Mfe. 
Co.. 2705 Olive St.. St. Louis, Mo., is having 
preliminary plans prepared for the construction 
of a leather goods plant here. Estmiated cost 
$100,000. Private plans. 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 
Elsewhere the prices will be modified by increased freight charges and by local conditions. 


Mississippi. 





SINCE LAST MONTH 


HE trend continues downward in prices of power-plant and 

electrical supplies, with lower quotations offered this month. 
compared with last, on armored cable, conduit, elbows, couplings, 
friction tape, rubber tape, wire solder, leather belting, belt lacing, 
cement, and cold-finished steel. Contrary to the general move- 
ment, prices advanced in wiping cloths, paint materials, babbitt 
metal, and certain of the refractories. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 


Underwriters’ 2}-in., coupled, single jacket, net, perft..........0.+005 $0.51 
Common, 2}-in., cotton, rubber-lined, 80c. per ft., list, less..........-. 70% 
Air—Best Grade, Net 
ECC Gy ( Sa a 3-ply....$0.271 4ply....$0.337 
» Steam—Discounts from List 
First grade.... 59% Second grade.... 60-5% Thirdgrade.... 60-10-10% 





RUBBER BELTING— List price, 6-in., 6 ply, $1.83 per lin.ft. The following 
discounts from New York warehouse list apply to rubber transmission belting: 


i | ne 60-10-10% Seeond grade... ...........+ 70-10% 





LEATHER BELTING— List price, 24c. per lin-ft., per inch of width, for single 
tly, at New York warehouses in quantities of about } doz. rolls 


Grade Discount from list 
IU tn AAR EIN) er aay cecatova cera ict eroseck a saig ese ose oe ezo ena 40-5% 
PRP OMAN Gro acoravh isha ain hiane Sars ata Mis atereereale eranets 30-10% 





{ Cut lacing, best quality, 45%; 2nd quality, 60%. 
eee og | Lace leather sides, best, 15-17 oat. 45e. per aa.ft.; 2nd, 400., net. 
ae Giant or Indian tanned cut lacing, 30-10%. 





PACKING—Prices per pound at New York warehouses: 


Rubber and duck for low-pressure steam, }in...........cceceececeeeee $0.90 
AGDEStOS TOF MIGN=PFESSUTES SILOAM, F 1T......6:0.6. 6-6-0160 .0-0 0-4-0 0006 0 600 ew awws | ey 
Duck and rubber for piston packing een UTs  siaTacge acta ald coche exe aiateiarass oases .90 
MORE MERON URC ie Anca Bras oc tael ace tale Caos Solace Bi5 KORE CA URA Ciaaliiova's Ki 
Flax, WR UAMPDTMS CEN staf cera var Sg Aier ahs ea aw iw ares ev sols wha Vals Shae 1.70 
Compresse SUL ECISTIC, NID 1 Sse ne ier ne Reem ae On . 85 
Wire insertion asbestos sheet...........c.scccccceecceeceecccceccve, 1.20 
BRIS ISESCMNETOED OY, Pars ec taced soko wie 5 cia ein ie auciarafera aha lassie orev Seisleiu¥ ntare 6 igweuawinvals 245 
Tiyloersbieat; wile IGOR 5 6.5.5-.65 6-6-5604 a io-4.se Gane oes ste oe Seale wee caer oy 
Miu DOrSneeh, GUOm IISEPU ONS « .c-o-c.0ac4-.6.4-0-0,0 0.010% antes erste oe neice es oc 232 
Asbestos packing, twisted or braided and graphited, for valve stems and 
[SUSE SgRS rege  rceenre  Ca tO 1.40 


ASDOSTOS WICK, $= ANG TID: DANEy ¢ cc-cicee.s5eacgicie w vic eieeea wa wehulbaies bos . 50 








PIPE AND BOILER COVERING— Discounts from list at New York ware- 
houses are es follows: 


SMART SMUT a TOUTED 0) co GL Lt a nan a ge UT 40 % 
Ash . per Meta R es oho 2 cia) eave Nhe «AG er 65 G 
sbestos, air cell, for low-pressure heating 1 3.nly 6730 
BUGIECUNUUNES 5 6 6. s:c cs oes ocisoce | eed eich rae tere hes eee 70% 
Baer iate ats aap Pia aah eta rehoeel % 





PORTLAND CEMENT— New York, $1.60@$1.75 per bbl., without bags, de- 
iivered by truck tosite of job. Bag charge, 40c. per bbl. in clot 1. 








STRUCTURAL STEEL— New York delivered price, beams and channels, 3 to 
15-in.; angles, 3 to 6-in., 4-in. thick; tees, 3-in. and larger; and plates, }-in. thick 
and heavier; all $3.10 per “100 Ib. in lots of 401 to 999 Ib. 





COTTON WASTE—The following prices are in cents per lb., at warehouse: 


New York Cleveland Chicago 
RR re ei eich ater owen 7.00@11.00 13.00 13.00 
RODIN has Ae sche ates cals Sains 5.50@9.00 9.00 9.00 





WIPING CLOTHS—Prices per pound in lots of about six bales (600 lb.), 
for colored wipers, as follows: 


ULC neg ee RU RE SNR Sar rere Seni DT e SeReMRe ce etait $0.12 
DELON TT OT ie RS scam tess ea ny ane SSMS Cceieek SY hea Sea ln one -08 
TITER re in Pt eee RRP Wiad eR EER ne Gy Rts, Oy Gl SDE AnH SDE -09 
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LINSEED OIL—These prices are for raw oil in barrels, f.o.b., in 1 to 4 bbl. lots: 
New York Minneapolis Chicago 


WOM POUNO es 0s oe ois caees eure ceils a $0.098 $0. 101 $0.088 





WHITE AND BED LEAD—Per 100-lb. keg, base price, f.o.b., New York: 


Dry In Oil 
| a Oe 7 Deak SEA SOM 6 Renee ec ACPA LA ee $13: 23 $14.75 
BUR ec he chats 2s thie 28 PEN a tira anew, Gea dase 13.25 13.25 





RIVETS—The following quotations apply 
house: 
Tank rivets, ys-in. diameter and smaller, list less 65% in full packages, for 
immediate delivery from warehouse stocks in New York and vicinity. 
Structural rivets, }-in., round head, full kegs, per 100 Ib.: 


on fair-sized orders from wares 





PNCaIM MINER oer sae a ee at cf Pat cheated cate ope ogo a eNews. Whar ee iawNewe $4.00 
ONES AESOP eS Oe Doh or on ee a 4.00 
PSP UGCLS SEIT Sone | a ae ae ag ce) ee er 2.75 
Broken kegs, about 50c. higher. 

REFRACTORIES—Prices in car-loads, f.o.b. plant: 

Chrome brick, eastern shipping points... per net ton $45.00 
Chrome ore, ground, 40@50%, CroOs, in ‘bulk... per net ton 22@ 25 
Chrome ore, ground, 40@50%, Croat 3, in sacks... per net ton 26@ 29 


Chrome ore, crude, 40@50%, Cro03............. 
Magnesite brick, 9-i -in. straights. . 


per net ton 20.00@22.50 


per net ton 


Magnesite brick, 9-in. arches, wedges ‘and keys. per net ton 71.50 
Magnesite brick, soaps and splits Coane ener anna teen per net ton 91.00 
Silleatbrick. Mit. URION: Paik... ciate a cae wes per M 45.00 
Clay brick, Ist quality, 9-in. shapes, Pennsylvania per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Ohio........ per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Kentucky... . per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Maryland.... per M 40@ 43 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvania per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Ohio.. per M 32@ 35 
Clay brick, 2nd quality, 9 in. shapes, Kentucky... per M 32@ 35 
Clay brick, 2nd quality, 9 in. shapes, Maryland. . per M 32@35 





BABBITT METAL— Delivered in ease lots from New York warehouse, on orders 
of 100 lb. or over, cents per pound: 


Genuine, highest grade ao ar ena ra ats ig EB ad Sad ave mie ecela wae Raw ag aa 46.00 
Commercial genuine, intermedis ute BUM io vos bo ohalawes dca e ad oness 34.50 
Anti-friction metal, General Service... 1.6. is cece es cns wees eeseecseres 28.50 
PERO UE MENS Sh I rch oh cro aT) NA CIS, dard ew! ou dr aac d lore Ra ANB BA Wh widbeieergntnaere 19. 87} 





COLD-FINISHED STEEL—Warehouse prices on shafting and screw stock, 


per 100 1b., base, are as follows: 





New York’ Cleveland Chicago 

Housidl OF NOSABORS 65 6s dd ede c sc esces sens $3.40 $3.40 $3.10 
PRG OF AGGGIG soc cs6s0 cds 6 Peaeceaeaeeeeess 3.90 3.90 3.60 
BOILER FITTINGS — Discounts from list at New York warehouse: 

Ae NG GREG aoc Stove tics Sanarete REE Ree Ria aod sae Rao Lies 70% 
NAR TION Oe ORS hhc ra ard mae, yuh eg ane widest di oarguven@acaaiany dees 50% 
Pe eP RR I MIRE os 56 Sia ak hekese Sek Bra 6 6 ww adn dsaacea ae Rule ew eee See eatnres 60% 
ed ERRNO Seal eked Be cgi SW Aa ibd Rok ORES RNa Ra AOE AER RO aE 20% 
PV GGING=U DONE oe 5 5 ois occ en ans anti ce . levace im alata Daca orate Ned everest Oca’ 45% 
PVESSEC SUGEH NON OP IMR oo: 9ico. 05s 68:64:54 0-6 Hes S48 wares 24 Deleeneweoewde 10% 





WROUGHT PIPE—The following basing discounts from list, are for large 
mill lots at Pittsburgh mill: 
BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv. 
) es 64% 524% land I}......... 31% In% 
LAP WELD 
ree 57% 454% ss sia cnapainad'n arc. 9% 
GR) 550k 1% = 49 24 to 3} 28% 13% 
Jand8......... 58% 454% We cs. occea: 302, 175 
ACG Ul ee 56% 431% 7 and 8 29% 169, 
Il and 12....... 55% 42495 946 14......-+5.; 26% Wg 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
To ee 62% 514% “Tt Se 34% 189 
aan 63% 524% 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
Reenter 55% 444% Se ee 139 
Si AS SaaS 59% 484% aaa........ 4% 204, 
i io6.......-0. 50m 474% miek......02 3g 19% 
re 54% 414% eo 31% 17% 
Qand 10........ 47% 344% eee... se 21% 8% 
Lic S > ne 46% 334% 











BOLLER TUBES—Standard gage, manufactured in accordance with the specifi- 
cations and requirements of the American Society of Mechanical Engineers and 
in compliance with the rules and regulations of the U.S. Steamboat Inspection 
Service, from New York warehouse stock, per 100 ft.: 


Size, Toncan Knobbled Seamless Lapwelded 

Inches* B.W.G. Seamless Iron Charcoal Iron Steel Steel 
1 13 OC] eee | Sore 
1k 13 See. axes a 
4. 13 38.00 $38.00 bh 
12 13 30.00 30.00 aes 
2 13 26.25 26.25 20.25 $19.00 
23 13 34.50 34.50 23.00 25.00 
23 12 34.00 34.00 26.00 24.25 
23 12 40.50 40.50 28.50 27.50 
3 12 42.50 42.50 27.00 25.50 
34 11 50.25 50.25 30.75 28.75 
34 in 54.50 54.50 33.25 31.50 
7 10 67.00 67.00 40.00 38.00 


These prices are based oa stock lengths. If cut to special lengths, billing will be 
based on the entire stock lengths. In addition to the foregoing, standard cutting 
charges are as follows: 

2-in. and smaller. . $0.05 per cut 
23 and 2} in...... .06 per cut 
*External diameter. 


BMG Cec bi $0.09 per cut 
33.to 4in..... . 10 per cut 





ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft., New-Style, A.B.C., with fibre bushing: 


BX BX Lead Lead 
Two Cond. Three Cond. Two Cond. Three Cond. 

B. &S. Size M. Ft. M. Ft. M. Ft. M. Ft. 
No. 14solid.... $20.00 $29.52 $48.25 $67.00 
No. 12 solid. ... 29.00 38.60 58.60 79.50 
No. 10solid.... 39.74 50.04 72. 37 94.50 
No. 8 stranded.. 65.71 80. 50 101. 66 138.00 
No. 6stranded.. 86.74 114.00 137.00 195.00 


Coils to 1000 ft., + 10%; less than coil lots, + 20%. 





CONDUIT — Rigid iron, price per 1,000 ft.; ELBOWS AND COUPLINGS, per 
100 pieces, extra. Delivered from New York warehouse. Discount of 5 per cent 
tor payment in 10 days; 30 days net: 


Size, ————GALVANIZED-———. ———BLACk--—- ——~ 
Inches Conduit Couplings Elbovs Conduit Couplings Elbows 
} $52.15 $3.15 $7.55 $47.31 $2.86 $6.47 
i 52.75 3.78 7.60 47.91 3.44 6.52 
53.93 4.42 7.72 49.09 4.02 6.64 
3 68.61 6.34 10.17 62.05 5.78 8.75 
1 98.17 8.28 15.19 88.49 7.54 13.09 
Fi 132.83 11.67 20.88 119.72 10.71 18. 33 
3 158.82 14. 46 27.94 143.14 13.26 24.52 
2 213.68 19.35 50.82 192.60 17.77 44.55 
23 337.85 7.65 84.15 304.50 25.37 73.89 
3 441.80 41.44 216.97 398.19 38.02 189.61 
3} 557.58 55.61 474.82 505.14 51.05 414.40 
- 681. 33 69. 30 549.07 619.19 63.60 479.25 
44 793.78 103.32 827.42 721.41 94.76 721.70 
5 925.10 114.02 1150.87 840.74 104.61 1004.11 
6 1200.61 164.80 1435.97, 1090.67 151.12 1253.57 





CONDUIT BODIES AND FITTINGS— Black or galvanized: 
Less Than $15 List $100 List 


$15 List to $100 and Over 
ASN RNR eh a aig cake as Sea wan ed Sern 15% 20% 28% 
Less than standard package................... 10% 15% 20% 





CUT-OUTS—-Following are net prices, each, in standard-package quantities: 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE 


ies i eee: le | D: PD: B.. $0.31 
iy 2 G) Sea Sees os . 16 TER Se ea oN ag 3 
T.P.M.L eS PE ae ha ae ; et | RED HERS cass cwned<sueds 47 
Op 3. 2s . 16 
CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE 

0-30 Amp. 31-60 Amp. 60-100 Amp. 
Ds A. &) Seer er $0.27 $0.70 $1.75 
2. ES eee eee . 40 1.0 30 
2 aaa eee .35 ie «i aes 
os yk Sear ae ee Sat .67 oe -  ~ aba 
Ly Le .65 | 2 oe 
r.P.D.B Fok Mawes oe ee 3.32 S _a 
AS Uk fh |S ae ee 75 S| er 





FLEXIBLE CORD-—- Price per 1,000 ft. in coils of 250 ft.: 


uh en RUE MUNRO es Skies cue nus septs Sew snwe $14.00 
No. 16 cotton reinforced heavy... noe : 17.50 
No. 18 cotton reinforced light... . “a : 11.50 
No. 16 cotton reinforced light... . 14.00 
No. 18 cotton Canvasite cord... . a 12.50 
iJo. 16 cotton Canvasitecord......................0005- ; Sore 13.60 
No. 16super service cord or similar (2 wire) in 1,000 ft..... $54.00 *59 00 


No. 14super service cord or similar (2 wire) in 1,000 ft. . 82.00 *89_ 50 
*Less than 1,000 ft. 


NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— _ 
Std. Pkg. Each 





250-Volt Std. Pkg. List 600-Volt 
3-amp. to 30-amp., 100 $0.15 3-amp. to 30-amp., 100 $0. 30 
35-amp. to 60-amp., 100 .30 35-amp.to 60-amp., 100 . 60 
6l-amp. to 100-amp., 50 .90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
201-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
40l-amp. to 600-amp.,, 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: Less than one-fifth standard package, 60%; one-fifth to standard 
package, 65%; standard package, 70%. 
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RENEWABLE FUSES—List price each: . 





250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 
Ito 30-amp....... $0.50 $1.10 100 10 
35to 60-amp....... 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 a 1 
450 to 600-amp....... 11.00 16.00 10 a 
REFILLS— : 
lto 30-amp....... $0. 03 ea. $0.05 100 100 
35to 60-amp....... .05 ea. .06 100 100 
65 to 100-amp....... . 10 ea. .10 50 50 
110 to 200-amp....... .15 ea. B I 25 50 
225 to 400-amp....... . 30 ea. 30 25 25 
450 to 600-amp....... . 60 ea. . 60 10 10 
Discount Without Contract—Fuses: 
Oe Se ere ee ie ree Net list 
Ue SR 09 pC ee Praca yr eae 17% 


eC Se a nme ar rae 34% 
Discount Without Contract— Renewals: 


SORT NN PONIN 6 css ok 0s Sov awe Pe vn so Net list 
SURES cog 3c ce ais inca s nro ee 100% 5 oie A 
Ws ANNISINSEES) MODTRONIND oon. cc is 5s asst ows ws oho yes es : 34% 
Discount With Contract—Fuses: 
SRT ON MMNUIIOR Sc csi s skeen. 565 0b sae e US cone eee eset d 5% 
SUE NSUEMIR ees ae en cis Sw eat See ees Os 20% 
Ten MGNOMEN CATIONS: . . 555.6. en coe aes ane 36% 
Discount With Contract—Renewals: : 
Broken cartons..... Ee Net list 


Ten unbroken cartons......... Orn Te 36% 
Carton quantities may be combined to obtain maximum discounts. 





FUSE PLUGS, MICA CAP— 


0-30 ampere, standard package (500), per 100................. oe $2.50 
0-30 ampere, less than standard package, per 100.................... 2.79 





LAMPS-— Below are present quotations in less than standard package quantities 
on Mazda standard, A type bulbs: 








——100—130 Volt —-—~ —-——— 200— 260 Volt———— 
General Special 
Watts Type Price Each Watts Type Price Each 

15 A 17 $0.20 25 A 19 $0.25 

25 A119 . 20 50 A2l a 
40 Ai2l . 20 100 A 23 -45 
50 A2l .20 sae ce ee ee 

60 A2l . 20 a i ae hor 
100 A 23 epi) cee fenced 4 sees. 


Carton quantities are subject to discount of 10% from list. Annual contracts 
ranging from $75 to $300,000 net, allow a discount of 15 to 40% from list. 





PLUGS, ATTACHMENT— 





Lach 
Porcelain: separable, attachment plug. ........6..000ss00s.scsecaeees $0.18 
Composition, 2-piece, attachment plug...... PRP RR carn aD es aa 
UP GTAEMIPE RMN Oe ous a soe os sso Lae we Reise ey See ats a 
Small'sise, Z-piece plug, COMposition......... 6.0.0. cece ececenece < .05 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f.o.b. New York: 
oY) Solid Solid Stranded, Solid 
No. Single Braid Double Braid Double Braid Duplex 
| Se ee ee ene $4.40 $6.40 $7.40 $12.60 
| LEIS rer oh pac 6.40 7.75 9 20 16.00 
_ ae eee ee 8.50 10.20 11.70 21.00 
Bi ccukssucsuberosene 12.20 14.30 16.75 29.00 
BN aPowesaeiwrus Seeks. | | sees “) Ys * | Sees See 
Be ce aeee Si eee cee OS. | eee 
Pe ceu aa n ee Ue anaes 46.00 
Bric s seeing a whem s ) See oo 
Drea ce meses e ener | katae LS re 
| ee eee rere pre Yh) rer 
BED suc. p ck eaneasese: ws ens 106.090 ee 
BEN suk ceu eo tse. eae, ~ 6 Sesuens [15 | | a 





SOCKETS, BRASS SHELL—Price each, net: 


—# In or Pendant Cap ——j In. Cap ~ 
Key Keyless Pull Key eyless Pull 
Standard package... 


$0.12 $0.10 $0.16 $0.163 $0.14 $0.20 
Unbroken carton........ .14 a2 18 18 . 16 21 
Broken carton.......... . 16 .14 . 20 .20 .18 . 24 











WIRING SUPPLIES— 

Friction tape, ? in., in less than 100 lb., 26c. per lb,;1n 100 Ib. lots, 24c. per Ib- 
Rubber tape, } in., in less than 100 Ib., 28c. per lb.; in 100 Ib. lots, 25c. per Ib. 
Wire solder, in less than 100 lb., 24c. per lb.; in 100 Ib. lots, 20c. per lb. 
SE RR NRS ONE OE AM NEI ocho a oie oo Wisma WEG eS TOR REA GES TERA $1.10 doz. 





— KNIFE—Safety type, externally operated, 250 d.c° 


or a.c., N.E. 
TYPE “C'’' FUSED BOTTOM 
Size, Double Pole, Three Pole, Four Pole 
Amp. Each Each Each 
30 $3.50 $5.70 $9.00 
60 9.00 11.00 14.00 
100 14.00 17.00 29.00 
200 22.00 29.00 48.00 
Discounts: 
rere URINE 0G. oor. se ss co cms sic wee 50% 
Less than standard package.................20008 45% 


POWER—July 14,1931 





